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From: Wetmore, Cynthia
To: +14152978576
Date: Tuesday, February 17, 2015 6:30:01 AM


<?xml version="1.0"?>
<CalendarNotificationContent xmlns:xsd="http://www.w3.org/2001/XMLSchema"
 xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" Version="1.0">
  <CalNotifType>Summary</CalNotifType>
  <CalNotifTypeDesc>Agenda</CalNotifTypeDesc>
  <CalEvent>
    <DayOfWeekOfStartTime>Tuesday</DayOfWeekOfStartTime>
    <DateOfStartTime>2/17</DateOfStartTime>
    <TimeOfStartTime>11:30</TimeOfStartTime>
    <DayOfWeekOfEndTime>Tuesday</DayOfWeekOfEndTime>
    <DateOfEndTime>2/17</DateOfEndTime>
    <TimeOfEndTime>12:30</TimeOfEndTime>
    <Subject>lunch</Subject>
    <Location />
  </CalEvent>
  <CalEvent>
    <DayOfWeekOfStartTime>Tuesday</DayOfWeekOfStartTime>
    <DateOfStartTime>2/17</DateOfStartTime>
    <TimeOfStartTime>12:00</TimeOfStartTime>
    <DayOfWeekOfEndTime>Tuesday</DayOfWeekOfEndTime>
    <DateOfEndTime>2/17</DateOfEndTime>
    <TimeOfEndTime>14:00</TimeOfEndTime>
    <Subject>NECR - Design AOC and SOW</Subject>
    <Location>866-546-4138, access code 1840553</Location>
  </CalEvent>
  <CalEvent>
    <DayOfWeekOfStartTime>Tuesday</DayOfWeekOfStartTime>
    <DateOfStartTime>2/17</DateOfStartTime>
    <TimeOfStartTime>12:00</TimeOfStartTime>
    <DayOfWeekOfEndTime>Tuesday</DayOfWeekOfEndTime>
    <DateOfEndTime>2/17</DateOfEndTime>
    <TimeOfEndTime>15:00</TimeOfEndTime>
    <Subject>Montrose &amp; Del Amo groundwater treatment pCBSA follow-up meeting</Subject>
    <Location>R9-Room-10430-4-DavidSuzuki</Location>
  </CalEvent>
  <CalEvent>
    <DayOfWeekOfStartTime>Tuesday</DayOfWeekOfStartTime>
    <DateOfStartTime>2/17</DateOfStartTime>
    <TimeOfStartTime>12:30</TimeOfStartTime>
    <DayOfWeekOfEndTime>Tuesday</DayOfWeekOfEndTime>
    <DateOfEndTime>2/17</DateOfEndTime>
    <TimeOfEndTime>13:30</TimeOfEndTime>
    <Subject>HP and Intersil monthly check-in (UNCLASSIFIED)</Subject>
    <Location>Conference call</Location>
  </CalEvent>
  <CalEvent>
    <DayOfWeekOfStartTime>Tuesday</DayOfWeekOfStartTime>
    <DateOfStartTime>2/17</DateOfStartTime>
    <TimeOfStartTime>13:30</TimeOfStartTime>
    <DayOfWeekOfEndTime>Tuesday</DayOfWeekOfEndTime>
    <DateOfEndTime>2/17</DateOfEndTime>
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    <TimeOfEndTime>14:30</TimeOfEndTime>
    <Subject>PEMACO FYR - Monthly Check-in (UNCLASSIFIED)</Subject>
    <Location>Conference call</Location>
  </CalEvent>
  <CalEvent>
    <DayOfWeekOfStartTime>Tuesday</DayOfWeekOfStartTime>
    <DateOfStartTime>2/17</DateOfStartTime>
    <TimeOfStartTime>15:00</TimeOfStartTime>
    <DayOfWeekOfEndTime>Tuesday</DayOfWeekOfEndTime>
    <DateOfEndTime>2/17</DateOfEndTime>
    <TimeOfEndTime>16:00</TimeOfEndTime>
    <Subject>Montrose Functional Test</Subject>
    <Location>Toll-free dial-in number (U.S. and Canada): (866) 503-5711 Conference code:
 2651423401</Location>
  </CalEvent>
</CalendarNotificationContent>








From: Wetmore, Cynthia
To: +14152978576
Date: Monday, February 02, 2015 6:30:00 AM


<?xml version="1.0"?>
<CalendarNotificationContent xmlns:xsd="http://www.w3.org/2001/XMLSchema"
 xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" Version="1.0">
  <CalNotifType>Summary</CalNotifType>
  <CalNotifTypeDesc>Agenda</CalNotifTypeDesc>
  <CalEvent>
    <DayOfWeekOfStartTime>Monday</DayOfWeekOfStartTime>
    <DateOfStartTime>2/2</DateOfStartTime>
    <TimeOfStartTime />
    <DayOfWeekOfEndTime>Tuesday</DayOfWeekOfEndTime>
    <DateOfEndTime>2/3</DateOfEndTime>
    <TimeOfEndTime>0:00</TimeOfEndTime>
    <Subject>Groundhog Day</Subject>
    <Location>United States</Location>
  </CalEvent>
  <CalEvent>
    <DayOfWeekOfStartTime>Monday</DayOfWeekOfStartTime>
    <DateOfStartTime>2/2</DateOfStartTime>
    <TimeOfStartTime>12:00</TimeOfStartTime>
    <DayOfWeekOfEndTime>Monday</DayOfWeekOfEndTime>
    <DateOfEndTime>2/2</DateOfEndTime>
    <TimeOfEndTime>13:00</TimeOfEndTime>
    <Subject>weekly meeting</Subject>
    <Location />
  </CalEvent>
  <CalEvent>
    <DayOfWeekOfStartTime>Monday</DayOfWeekOfStartTime>
    <DateOfStartTime>2/2</DateOfStartTime>
    <TimeOfStartTime>14:00</TimeOfStartTime>
    <DayOfWeekOfEndTime>Monday</DayOfWeekOfEndTime>
    <DateOfEndTime>2/2</DateOfEndTime>
    <TimeOfEndTime>15:00</TimeOfEndTime>
    <Subject>Montrose-EPA/CH2M HILL Site Inspection Team Conf call (discuss AECOM Final Inspection Report
 Responses)</Subject>
    <Location>Conf Call In #:   (866) 203-7023     Code:  611-276-376-1</Location>
  </CalEvent>
  <CalEvent>
    <DayOfWeekOfStartTime>Monday</DayOfWeekOfStartTime>
    <DateOfStartTime>2/2</DateOfStartTime>
    <TimeOfStartTime>14:00</TimeOfStartTime>
    <DayOfWeekOfEndTime>Monday</DayOfWeekOfEndTime>
    <DateOfEndTime>2/2</DateOfEndTime>
    <TimeOfEndTime>15:00</TimeOfEndTime>
    <Subject>On going-time set aside to discuss modification to the Final Functional Test</Subject>
    <Location />
  </CalEvent>
  <CalEvent>
    <DayOfWeekOfStartTime>Monday</DayOfWeekOfStartTime>
    <DateOfStartTime>2/2</DateOfStartTime>
    <TimeOfStartTime>15:00</TimeOfStartTime>
    <DayOfWeekOfEndTime>Monday</DayOfWeekOfEndTime>
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    <DateOfEndTime>2/2</DateOfEndTime>
    <TimeOfEndTime>16:00</TimeOfEndTime>
    <Subject>OEHHA Public Health Protectiveness Concentration for pCBSA</Subject>
    <Location>R9-Room-10314-8-LakeMead</Location>
  </CalEvent>
</CalendarNotificationContent>








From: Maier, Brent
To: yvette_martinez@boxer.senate.gov; Maurice Lyles (maurice_lyles@boxer.senate.gov); Hamilton Cloud (hamilton.cloud@mail.house.gov);


 sabiha_khan@feinstein.senate.gov
Cc: Yogi, David; Barton, Dana; Lyons, John; Sanchez, Yolanda; Wetmore, Cynthia; Mogharabi, Nahal; LEONIDO-JOHN, STEVEN; Keener, Bill
Subject: Montrose/Del Amo Conference Call with EPA Today at 3:30pm - Agenda and Materials
Date: Thursday, March 05, 2015 10:47:59 AM
Attachments: ACCESS AGREEMENT ENG_Del Amo_Montrose.pdf


Montrose-Del Amo Site Map 12_14.pdf
Montrose Del Amo_2-15.pdf
Montrose DNAPL PP 9_14 XCP.PDF
Agenda Montrose and Del Amo Superfund Sites Congressional Briefing_3-5-1....docx


Dear Colleagues:
 
In advance of our call with you today at 3:30pm, my Superfund Division colleagues have asked me to share the following
 materials and agenda with each of you. I received the following RSVPs:
 
Sabiha Khan, Field Representative, Office of U.S. Senator Dianne Feinstein
Yvette Martinez, Deputy State Director, Office of U.S. Senator Barbara Boxer
Maurice Lyles, Field Representative, Office of U.S. Senator Barbara Boxer
Hamilton Cloud, Special Projects Director, Office of Congresswoman Maxine Waters
 
Expected EPA Participants:


·         Brent Maier, Congressional Liaison, Office of Public Affairs
·         Dana Barton, Chief, Superfund California Cleanup Section
·         John Lyons, Associate Director, Superfund California Cleanup Branch
·         Cynthia Wetmore, Engineer, Superfund Technical Support Section
·         David Yogi, Chief, Superfund Community Involvement Section
·         Yolanda Sanchez, Community Involvement Coordinator, Superfund Community Involvement Section
·         Steven Leonido-John, Director, Los Angeles Field Office
·         Nahal Mogharabi, Press Officer, Los Angeles Field Office


I have set up a conference line for us to use for this discussion and am providing both the call-in number and access code to
 join the call.
 
Dial-In Number: (866) 299-3188 
 
Conference Code: 4159721596#
 
Leader PIN: 1015 (for use only by Brent Maier to initiate the call)
 
Links to EPA Websites for Montrose and Del Amo Superfund Sites:
 
http://yosemite.epa.gov/r9/sfund/r9sfdocw.nsf/3dec8ba3252368428825742600743733/b7db9903773ec74188257007005e93ed 
 (Montrose)
 
http://yosemite.epa.gov/r9/sfund/r9sfdocw.nsf/webdisplay/oid-c2a478a3bc8367768825660b007ee649?OpenDocument   (Del
 Amo)
 
Brent Maier
Congressional Liaison
U.S. Environmental Protection Agency, Region IX
75 Hawthorne St. (OPA-3)
San Francisco, CA 94105
Ph: 415.947.4256
 



mailto:/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=E76E4ECAF6FA4583AEB45E02C8430E35-BMAIER

mailto:yvette_martinez@boxer.senate.gov

mailto:maurice_lyles@boxer.senate.gov

mailto:hamilton.cloud@mail.house.gov

mailto:sabiha_khan@feinstein.senate.gov

mailto:Yogi.David@epa.gov

mailto:Barton.Dana@epa.gov

mailto:Lyons.John@epa.gov

mailto:Sanchez.Yolanda@epa.gov

mailto:Wetmore.Cynthia@epa.gov

mailto:MOGHARABI.NAHAL@EPA.GOV

mailto:Leonido-John.Steven@epa.gov

mailto:Keener.Bill@epa.gov

http://yosemite.epa.gov/r9/sfund/r9sfdocw.nsf/3dec8ba3252368428825742600743733/b7db9903773ec74188257007005e93ed

http://yosemite.epa.gov/r9/sfund/r9sfdocw.nsf/webdisplay/oid-c2a478a3bc8367768825660b007ee649?OpenDocument




















Former Del Amo 
Plant Property



Former Montrose 
Plant Property



Jones Chemical Inc.



Waste Pits Area



ECI Property



Torrance Blvd



W
es



te
rn



 A
ve



N
o



rm
an



d
ie



 A
ve



Ve
rm



o
n



t 
A



ve



Fi
g



u
er



o
a 



St



M
ai



n
 S



t



A
va



lo
n



 B
lv



d



190th St



Knox St



Del Amo Blvd



192nd St



D
en



ke
r A



ve



186th St



213th St



Carson St



213th St



R
oy



al
 B



lv
d



405



110



B
ro



ad
w



ay



Dom
inguez Channel



To LA Harbor (6 m
iles) 



Torrance LateralKenwood 
Drain



Legend



Property Boundaries



Contamination Plume Area



Historical Stormwater Pathway



TI Waiver Zone



0 1,500 3,000



Feet



 To Palos 
Verdes Shelf



405



110



Los Angeles 
Harbor



Palos Verdes 
Peninsula



Montrose and Del Amo Superfund Sites
Harbor Gateway, Los Angeles County, CA  •  December 2014
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Request for Indoor Air Sampling
The U.S. Environmental Protection Agency (EPA) is working to ad-
dress concerns raised by the community for the potential volatiliza-
tion (evaporation) of contaminants from groundwater moving into 
indoor air, a process called vapor intrusion. As a result of a series of 
meetings between EPA, the California Department of Toxic Sub-
stances Control (DTSC), the Del Amo Action Committee and com-
munity members, and their independent technical advisor, 
Dr. James Wells, we are moving forward to find 
out if vapor intrusion is occurring. 



We are requesting permission 
from residents in specific areas 
of the Harbor Gateway neigh-
borhood to collect indoor air 
samples in 2015. There is no 
cost to owners or tenants for 
this sampling. The sampling 
will be used to find out if there 
is a buildup in homes of the 
contaminant trichloroethylene 
(TCE) and other volatile organic 
compounds (VOCs), through 
vapor intrusion, from the Mon-
trose and Del Amo Superfund 
sites (Sites). 



U . S .  E N v I R O N M E N T A L  P R O T E C T I O N  A G E N C y 



For More Information about the 
Montrose and Del Amo Superfund Sites



Figure 1: Vapor intrusion is a 
process where vapors from under-
ground contamination migrate 
into the indoor air of overlying 
structures, such as homes or com-
mercial buildings. 



EPA Contact Information



Alejandro Díaz
EPA Community  
Involvement Coordinator
(415) 972-3242
diaz.alejandro@epa.gov



Yarissa Martínez
EPA Project Manager
(213) 244-1806
martinez.yarissa@epa.gov



EPA Websites



www.epa.gov/region09/montrose
www.epa.gov/region09/delamo



During the sampling, EPA 
will be hosting informal 
“office hours” at a mobile 
site located on the corner 
of 204th St. and Budlong 
Ave. EPA officials will be 
available to answer ques-
tions, make appointments to 
discuss sampling and collect 
access agreements.



Temporary EPA On-Site Office



Dates and times will be pub-
lished on the EPA Del Amo 
and Montrose websites.



James Wells, Ph.D., P.G.
TASC Technical Advisor
(805) 880-9300
jwells@everettassociates.net











How Does EPA Do Sampling?
Sampling usually requires two 30-minute home visits. During the first 
visit, EPA will explain how household products and everyday activities 
(like using your heater or opening windows) can affect indoor air qual-
ity. EPA will place 1-2 small air samplers in the breathing 
zone (3-6 feet above the floor) to collect the samples in the 
house. Other samplers may be placed in the crawl space 
beneath the home and in the outdoors. If the home does 
not have a crawl space, EPA may request specific per-
mission to drill a pencil-sized hole in the floor to take 
samples underneath the home. During the second visit, 
EPA picks up the samplers, and then sends them to an 
EPA-approved lab for analysis. In four to five weeks, 
EPA will contact the residents and/or landowners with 
the results, and discuss any potential follow-up steps.



VOCs and Vapor Intrusion
TCE, benzene, and monochlorobenzene are types of VOCs 
found at the Sites that can move as vapors from the groundwater 
through soil under certain conditions. These underground VOCs 
are a product of contamination from the Sites, as well as from the 
past activities of several companies that once operated in the area 
northwest of the Sites. Since the 1990s, the companies responsible 
for the pollution have worked to develop and construct a treat-
ment system to clean up and contain contaminated groundwater. 
As part of this effort, a groundwater treatment system (located on 
Normandie Avenue at West 204th St.) was built and is scheduled 
to be operational in 2015.



Why Are You Sampling Now?
If vapors move under a building, it is possible for them to pass 
through cracks and other openings in the foundation and enter 
the indoor air (see Figure 1). If this happens at high enough levels, 
it may create a health risk for those breathing indoor air. Recent 
scientific studies for TCE have led EPA to take more protective 
measures to test for and minimize the risk of vapor intrusion. 



Furthermore, EPA has learned vapor intrusion levels can vary 
throughout the year, and that the most accurate time to mea-
sure the greatest potential for VOC buildup is during the winter 
months. Based on these developments, EPA has decided to evalu-
ate homes in the Harbor Gateway community for vapor intrusion. 



As such, EPA is asking residents for permission to sample 
indoor air in homes in February 2015 to confirm that EPA’s 
new, lower standards for TCE and VOCs exposure are not 
being exceeded.



How Can I Sign Up?
EPA has prioritized two residential sampling areas for the vapor 
intrusion investigation. If you live outside the residential sampling 
areas and are interested in participating, please contact EPA. Out-
side these areas, EPA may sample as resources allow. 



Please check to see if you are within the project area on the map 
above. If so, please contact EPA representatives Yarissa or Ale-
jandro (contact information on opposite side) to schedule an ap-
pointment. Before EPA can take any samples, we need written 
permission from the property owner and the resident.



Figure 2: Sampling Areas
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What is DNAPL?
Dense Non-Aqueous Phase liquid is 
a technical way of describing pock-
ets of pure contaminants within 
soil and groundwater. 



Montrose Superfund Site
Los Angeles, California



U . S .  E n v i r o n m e n t a l  P r o t e c t i o n  A g e n c y   $   R e g i o n  9   $   S a n  F r a n c i s c o ,  C A   $   S e p t e m b e r  2 0 1 4



EPA Requests Comments on  
Proposed DNAPL Cleanup Plan



1This Proposed Plan is being issued pursuant to CERCLA §117(a), 42 U.S.C. §9617(a), and the National Contingency Plan §300.430(f )(3), 40 C.F.R. §300.430(f )(3).



EPA



The United States Environmental Protection 
Agency (EPA) is seeking public comments 
on this Proposed Plan for cleanup of dense 
non-aqueous phase liquid (DNAPL) at 
the Montrose Superfund Site. The DNAPL 
operable unit (OU) is one of seven OUs at 
the Montrose Superfund Site. This Proposed 
Plan presents the remedial actions designed 



Public Comment Period 



September 8th – February 13th, 2015
The EPA is interested in hearing from the public, and will accept public comments 
from early September to late November. EPA invites you to a Community Meeting 
where you can hear a presentation discussing the Proposed Plan and offer your oral 
and written comments. EPA will consider these comments and respond to them 
when selecting a remedy. EPA will document the comments and responses in a sec-
tion of the final decision document, called the Record of Decision (ROD). There are 
several ways for the public to provide comments (written, oral, email or faxed com-
ments). This information is listed on page 15.



Public Comment Meeting
Saturday, November 8, 2014 



10 a.m. to 12:30 p.m.



Holiday Inn Torrance, 19800 Vermont Ave, Torrance, California 



to address DNAPL residing in soil and 
groundwater beneath the Montrose Superfund 
Site. These remedial actions will complement 
the groundwater cleanup action that was 
selected in 1999, because DNAPL acts as a 
source to groundwater contamination, and 
cleanup of this source will help ensure the 
groundwater remedy is successful. 



EPA, as the lead agency for this cleanup, has 
prepared this Proposed Plan in consultation 
with the support agency, California Depart-
ment of Toxic Substances Control (DTSC), 
and other stakeholders. 



This Proposed Plan summarizes key infor-
mation and results from EPA’s Remedial 
Investigation and Feasibility Study reports. 
The EPA’s preferred method for address-
ing the contaminants and an analysis of 
all cleanup alternatives are described in 
this Plan. Although EPA has identified a 
preferred alternative, EPA will not make 
a final decision until all the comments 
are considered. The public is encouraged 
to provide comments on any or all of the 
alternatives. For more detailed information, 
please see the Feasibility Study report, and 
other reports and documents within the ad-
ministrative record, available at the locations 
specified on the back page.



EPA’s primary objective for this Plan is to 
protect human health and the environ-
ment from contaminants found in DNAPL 
beneath the Montrose Superfund Site1.



Public  Comment Period Extended until Feb 13th, 2015











2 Montrose Superfund Site



Site Background
Montrose Chemical Corporation of California (Montrose) manu-
factured the technical grade of the pesticide dichlorodiphenyl-
trichloroethane (DDT) from 1947 until 1982 at a 13-acre plant 
located at 20201 Normandie Avenue, in Los Angeles, near the City 
of Torrance, California (see Figure 1). 



The plant was dismantled and demolished by 1983, and the plant 
property was graded and covered with an asphalt cap. In its 35 years 
of operation, the Montrose plant released hazardous substances into 
the surrounding environment, including surface soil, groundwater, 
stormwater drainage ditches, sanitary sewers, and ultimately the 
Pacific Ocean.



Contaminants used at the plant entered the ground within the 
former Montrose plant property (“Montrose Property”) through 
leaks from valves and clogged lines, and other elements of the DDT 
manufacturing process. Chlorobenzene, which is a colorless, flam-
mable liquid and a common solvent, was one of the most widely 
encountered contaminants resulting from the plant operation.



Soil beneath the Montrose Property is also contaminated with 
DDT, which is a crystalline solid and not soluble in water. DDT 
sticks to soil particles and does not mix and/or travel with ground-
water. Therefore, DDT by itself does not cause contamination of 



groundwater. However, DDT is soluble in chlorobenzene. At this 
site DDT dissolved in chlorobenzene, and formed a liquid mixture 
consisting of about 50 percent DDT and 50 percent chlorobenzene. 
This mixture is referred to as “Dense Non-Aqueous Phase Liquid,” 
or “DNAPL.” DNAPL contamination occurs in soil and groundwa-
ter beneath the Montrose Property. When DNAPL comes into con-
tact with groundwater, chlorobenzene dissolves from the DNAPL. 
At the Montrose Superfund Site, the chlorobenzene has formed a 
groundwater plume that extends more than 1.5 miles downstream 
of the Montrose Property. 



Figure 1. Former Montrose Plant Property



On- and Near-Property Soils OU: 
includes contamination in shallow soils 
and soil vapors that are present on and 
near the Montrose Property as a result of 
past activities there. For this OU, a hu-
man health risk assessment and feasibility 
study are currently being prepared.



Current Stormwater Pathway OU 
– Torrance Lateral to Consolidated 
Strip: includes locations where rainfall 
runoff may have carried contaminants 
from the Montrose Property. 



Dual Site Groundwater OU: addresses 
groundwater contamination from both 
the Montrose and Del Amo Superfund 
Sites. The selected remedy for this OU 
includes extraction and treatment of con-
taminated groundwater, and reinjection 
of treated water back into groundwater 
aquifers. Construction activities for the 
treatment system started in March 2013, 



and are expected to be completed by the end 
of 2014. Once operational, the system will 
extract up to 700 gallons of water per min-
ute, and inject cleaned treated water back 
into the ground. Because the DNAPL at the 
Montrose property is a source of groundwa-
ter contamination, the groundwater ROD 
requires removal of the DNAPL source to 
the extent practicable. 



DNAPL OU: addresses the DNAPL source 
at the Montrose Property and is the subject 
of this Proposed Plan. 



Historic Stormwater Pathway – Neigh-
borhood OU: includes the Kenwood 
Avenue neighborhood, where EPA com-
pleted removal actions in 2002 and 2008 to 
address Montrose-related contamination.



Palos Verdes Shelf OU: includes con-
tamination on the ocean floor off the Palos 
Verdes Peninsula.



Historic Stormwater Pathway – 
Royal Boulevard OU: includes por-
tions of eight industrial and residential 
properties along Torrance Boulevard and 
Royal Boulevard, where runoff from the 
Montrose Property transported contami-
nants into the storm drainage channel. 



Jones Chemicals OU: addresses con-
tamination at the JCI Jones Chemicals, 
Inc. (Jones) property, which is immedi-
ately adjacent to the Montrose Property. 
Jones manufactures, stores, repack-
ages, and distributes water treatment 
chemicals and other chemicals used by 
municipalities, the public, and industry. 
A variety of chlorinated solvents have 
been identified in the subsurface at the 
Jones property. A remedial investigation 
is currently underway.



Montrose Superfund Site Operable Units











3September 2014



The Del Amo Superfund Site, which 
includes the former site of a 280-acre 
synthetic rubber manufacturing plant, is 
located east of the Montrose Superfund Site 
(see Figure 2). During operations, chemi-
cals such as benzene were released into soil 
and groundwater beneath the plant. The 
chlorobenzene plume from the Montrose 
Superfund Site is mixed with the benzene 
plume originating at the Del Amo Super-
fund Site. 



EPA listed the Montrose Site on the 
Superfund National Priorities List (NPL) 
in 1989. In order to organize the investiga-
tion and cleanup activities, EPA divided the 
Montrose Superfund Site into several parts, 
which are called “Operable Units” (OUs). 
The OU that addresses the DNAPL source, 
as well as adjacent OUs for soil and ground-
water at the Montrose Superfund Site, are 
briefly described on the opposite page. 



Figure 2 shows the main areas of the 
Montrose and Del Amo Superfund Sites. As 
mentioned above, the DNAPL remedy will 
complement the Groundwater remedy from 
both Sites by removing DNAPL that serves 
as a source of groundwater contamination. 



Site Characteristics
Current Land Use
The Montrose Property was regraded and 
capped with asphalt by Montrose in 1985. 
Within the property boundary, two large 
raised building pads and a total of six 
temporary soil and debris containment cells 
were constructed by EPA to temporarily 
store contaminated soils excavated from 
Kenwood Avenue (the Historic Stormwater 
Pathway-Neighborhood OU). In addi-
tion, Montrose is currently constructing 
the groundwater treatment facility for the 
Groundwater OU for both Sites at the 
Montrose Property. Extensive dust monitor-
ing is being performed during construc-
tion activities to ensure public health and 
construction worker safety. 



A 2004 study conducted by EPA concluded that the most likely reuse scenario for the Mon-
trose Property would be industrial land use. The adjacent properties are also zoned industrial 
and commercial. Land use south and southeast of the Montrose Property is mixed manufac-
turing, commercial, and residential.



Although the State of California designates all of the water-bearing units beneath the 
Montrose property as having potential potable beneficial use, there are currently no known 
municipal or private potable production wells in use within the area of DNAPL distribu-
tion and/or dissolved groundwater contamination at the Montrose Superfund Site. The 
nearest municipal supply wells are located more than 2 miles from the Montrose Property, 
and about 0.5 to 1 mile southeast from the furthest extent of groundwater contamination 
related to the Montrose and Del Amo Superfund Sites.



Figure 2. Main Areas of the Dual Site Groundwater Contamination



Legend



Approximate extent of 
Dual Site Groundwater Contamination



DNAPL Contamination extent
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Site Contamination 
The remedial actions described in this Proposed Plan are focused on 
the DNAPL source. DNAPL has a density higher than water, so it 
sinks when put into water. As mentioned above, DNAPL at the Site 
consists of about 50 percent DDT and 50 percent chlorobenzene. 
Chlorobenzene is a volatile organic compound (VOC) that can 
volatilize (that is, can be emitted as gas) from solids or liquids into 
the atmosphere and cause vapor intrusion (VI). It is also soluble in 
water. In contact with groundwater, chlorobenzene dissolves from 
DNAPL and forms a plume of contaminated groundwater referred 
to as the “chlorobenzene plume.” This dissolved clorobenzene plume 
is being addressed by the Dual Site Groundwater remedy. The 
potential VI from the DNAPL source and dissolved chlorobenzene 
plume is being currently evaluated by EPA. 



DDT is not volatile and not soluble in water. Because it is not 
volatile, DDT does not pose a risk of VI. Also, as mentioned above, 
DDT sticks to soil particles and does not mix and/or travel with 
groundwater; therefore, the chlorobenzene plume includes little to 
no DDT.



Beneath the Montrose Property, DNAPL is found at depths ranging 
from 7 to 101.5 feet below ground surface (bgs). Depth to ground-
water in this area is about 40 to 60 feet bgs. DNAPL, therefore, 
occurs in both the unsaturated zone (soils above groundwater) and 
the saturated zone (soils at the groundwater level). Site soils, in both 
the unsaturated and saturated zones, are composed of discontinuous 
layers of silt, sand, and clays. 



Pools of DNAPL are perched on top of less-penetrable soils such 
as silt, and clay. Figure 3 is a diagram of typical vertical DNAPL 
distribution at a site like Montrose. 



The full extent of DNAPL at the Site occurs beneath (and within 
the horizontal boundaries of ) the Montrose Property, and well 
within the TI Waiver Zone established by EPA (see box above). 



The estimated lateral extent of DNAPL, known as the “entire treat-
ment area,” is about 160,000 square feet (ft2) (see Figure 5).



Mobile Vs. Residual DNAPL
DNAPL at the Montrose Property occurs in both “mobile” and 
“residual” forms. Mobile DNAPL is a continuous mass of DNAPL 
that can flow with groundwater and/or sink under gravitational 
forces. 



Residual DNAPL is trapped in the pore spaces of soil particles and 
cannot move laterally and/or vertically under natural conditions (see 
Figure 4).



Mobile DNAPL is present beneath the Montrose Property within a 
much smaller area of approximately 26,000 ft2. This area is known as 
the “focused treatment area” and was estimated based on the known 
occurrence of mobile DNAPL in wells in the source area and mea-
sured DNAPL concentrations above 53,000 milligrams per kilogram 
(mg/kg), which was determined to be a threshold, above which 
DNAPL was considered to be mobile. The area of mobile DNAPL is 
shown in Figure 5. 



The extent of mobile DNAPL may be further refined, if needed, 
during the remedial design and remedial action phases of work, with 
input from the State. 



What is a TI Waiver Zone?
The groundwater remedy includes long-term hydraulic 
containment of the DNAPL-contaminated area and a 
buffer around this area referred to as the “Technical Im-
practicability (TI) Waiver Zone.” The TI Waiver Zone was 
established because, as documented in the groundwa-
ter ROD, EPA determined that removal of all DNAPL was 
not practicable, given current technologies. This area will 
be evaluated for protection again in 2015.



Figure 3. Sample Diagram of Vertical DNAPL Distribution



Figure 4. Mobile vs. Residual DNAPL
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Summary of Risk and Basis for Action 
Based on the land and groundwater uses described above, the DNAPL at the Montrose 
Superfund Site does not currently pose an exposure risk to human or ecological receptors. 
However, DNAPL is the principal threat at the Montrose Superfund Site, because it con-
tinues to dissolve into the groundwater, and serves as a long-term source of chlorobenzene 
and, to a lesser degree, other contaminants to groundwater and soil vapor. 



The Groundwater remedy for both Sites is designed to hydraulically contain and remedi-
ate the dissolved plume coming from the DNAPL source, and also hydraulically contain 
the TI Waiver Zone that surrounds DNAPL. Residual DNAPL is trapped in pore spaces 
between soil particles within the TI Waiver Zone and cannot migrate in the subsurface 
outside this zone under natural conditions. However, mobile DNAPL that is present at the 
former Montrose Plant Property remains a threat to groundwater and soil vapor, because it 
is capable of continued vertical and/or lateral migration outside the TI Waiver Zone. This 
potential migration of mobile DNAPL may result in failure of the Groundwater remedy. 
Removing mobile DNAPL, therefore, is a critical component in preserving the groundwater 
resource and ensuring protection of human health and the environment. 



It is EPA’s current judgment that the Preferred Alternative identified in this Proposed Plan, 
or one of the other active measures considered in the Proposed Plan, is necessary to protect 
public health or the welfare of the environment from actual or threatened releases of haz-
ardous substances into the environment. The Preferred Alternative is focused on prevent-
ing uncontrolled migration and the spread of mobile DNAPL to ensure (1) protection of 
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Jones Chemical



Lateral extent of DNAPL



Areas of Mobile DNAPL 



Soil Borings
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Figure 5. Estimated Extent of Mobile DNAPL



Remediation 
Objectives
The remediation objectives for the 
DNAPL remedy are as follows:



Prevent human exposure to •	
DNAPL (via ingestion, inhala-
tion, or dermal contact) that 
would pose an unacceptable 
health risk to on or off property 
receptors under industrial land 
uses of the Montrose Property 
and adjacent properties.
To the extent practicable, •	
limit uncontrolled lateral and 
vertical migration of mobile 
DNAPL under industrial land 
use and hydraulic conditions in 
groundwater.
Increase the probability of •	
achieving and maintaining 
containment of dissolved-phase 
contamination to the extent 
practicable, as required by the 
existing groundwater ROD, for 
the time period that such con-
tainment remains necessary.
Reduce mobile DNAPL mass to •	
the extent practicable.
To the extent practicable, •	
reduce the potential for 
recontamination of aquifers 
that have been restored by the 
groundwater remedial actions, 
as required by the groundwater 
ROD, in the event containment 
should fail.
To the extent practicable, •	
reduce the dissolved-phase 
concentrations within the con-
tainment zone over time.



human health and the environment, and (2) 
the success of the groundwater remedy at 
the Montrose Superfund Site. 



The objectives, methods, and technologies 
that are planned to accomplish these goals 
are discussed next.
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Remediation 
Alternatives
Table 1 lists the alternatives and shows the 
technologies that were used to assemble 
each alternative. 



The primary technologies used to assemble 
active remediation alternatives are:



Institutional Controls•	
Soil Vapor Extraction (SVE)•	
Hydraulic Displacement•	
In-Situ Soil Heating, including:•	



Steam Injection −
Electrical Resistance Heating (ERH) −



An overview of these technologies is pro-
vided after Table 1, followed by detailed 
descriptions of the nine remediation alterna-
tives (Alternatives 1 through 6B).



ALTERNATIVE 1: No Action 
Superfund regulations require that the “no 
action” alternative be evaluated in order to 
establish a baseline for comparison. Under 
this alternative, EPA would take no action 
to reduce DNAPL mass or mobility or to 
comply with the remediation objectives, 
other than those actions required by the 
groundwater and soil remedies. 



ALTERNATIVE 2:  
Institutional Controls
Includes the following:



A land use covenant would be established •	
to prevent access to DNAPL-impacted 
soils and groundwater and to restrict 
future activities at the Montrose property 
for industrial use only. These land use 
and access restrictions would continue 
and be monitored as part of a formal site 
inspection and maintenance program. 
Institutional controls for DNAPL would 
be limited to DNAPL-impacted areas 
including the Montrose Property and 
potentially a small portion of the former 
aircraft manufacturing facility property to 
the north. 



Cost $0.2 million  
 (Net Present Value [NPV]) 



ALTERNATIVE 3: Soil Vapor Extraction
Includes the following:



Institutional Controls•	  (see Alternative 2).
Soil Vapor Extraction•	  (SVE) would be implemented to remove and treat VOCs at the 
site. SVE is a remedial technology for removing VOCs, such as chlorobenzene, from 
permeable unsaturated soils (zone above groundwater). VOCs occurring in the unsatu-
rated zone, stuck to soil grains or as a component of DNAPL, will vaporize into soil gas 
(air-filled pore spaces) and can be extracted using SVE. This remedy will not address the 
contamination in the saturated soils. For this alternative, 23 vapor extraction wells would 
be installed throughout the DNAPL-impacted unsaturated zone, and a vacuum would be 
applied to wells to induce soil vapor flow through permeable soil layers into these wells. 
The soil vapors would be extracted from the wells using a vacuum blower and treated 
prior to atmospheric discharge, using one of the following technologies:



Disposable granular activated carbon (GAC)/resin (similar to a home water purifying  −
pitcher)
Steam-regenerable GAC/resin −
Thermal oxidation with acid-gas scrubbing −



Duration 7 years
Cost $4.4 to $4.8 million NPV 



Capital Costs – $1.6 million
O&M Costs – $2.8- $3.2 million (depending on discount rates of 7%  
and 4%, respectively). 



Table 1. Remediation Alternatives 
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1. No Action



2. Institutional Controls X



3. Institutional Controls and Soil Vapor 
Extraction (Unsaturated Zone)



X X



4A. Hydraulic Displacement with Untreated 
Water Injection



X X X



4B. Hydraulic Displacement with Treated 
Water Injection



X X X



5A. Steam Injection, Focused Treatment 
Area



X X X



5B. Steam Injection, Entire Treatment Area X X X



6A. Electrical Resistance Heating, Focused 
Treatment Area*



X X X



6B. Electrical Resistance Heating, Entire 
Treatment Area



X X X



  EPA’s preferred alternative
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What is In-Situ Soil Heating? 
Heating the soil in order 
to volatilize (vaporize) the 
contamination, then capturing 
and treating the vapors in a soil 
vapor extraction system.



Vapors will be treated using 
vapor treatment options 
described in the SVE section.



At a Glance:
Removes large amount of •	
contamination
Requires large use of electricity•	
Handles contaminated vapors •	
above ground
Intrusive •	



What is Soil Vapor Extraction (SVE)?
Removes chemicals in the form of vapors by vacuuming vapors out of soil, and treating them  



by an air treatment technology onsite.  Final air emissions meet air pollution regulations. 



Vapor Treatment Options (Typical, not all options apply to this Plan)



At a Glance:
Used since the 1970’s •	
Best uses for removing •	
chemicals that evaporate 
easily (VOC’s)  
Cost effective  •	



Adsorption
Adsorbent material like carbon and 
polymer resin adsorbs contaminants.



Condensation
Vapors are cooled until contaminants 
become liquid and are removed.



Thermal Oxidation
High heat (1400-1800⁰F) is used to 
destroy vapor contaminants.



What is Hydraulic Displacement? 
Simultaneous extraction and injection of groundwater to mobilize DNAPL 
toward extraction wells. Extracted groundwater is separated from DNAPL 
and treated before reinjection (treatment is not included for Alternative 4a).



At a Glance:
Removes moderate amount of contamination•	
Moderately intrusive•	



What are Institutional Controls?
Legal and administrative controls applied to properties to minimize the potential for  



human exposure to contamination left on a property or to protect the remedy in place.



Land Use Covenant
Will prevent access to DNAPL-impacted soils and groundwater, and restrict future activities at the Montrose property for  
industrial use only. The effectiveness of the institutional controls will be monitored.



A Description of Potential Technologies
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ALTERNATIVE 4A: Hydraulic Displacement 
with Untreated Water Injection 
Includes the following: 



Institutional Controls•	  (see Alternative 2).
SVE•	  (see Alternative 3).
Hydraulic Displacement (HD)•	  with untreated water injection 
would be implemented over a focused treatment area to remove 
mobile DNAPL. The HD system includes extraction and injec-
tion of groundwater at the same time to help control water flow 
and move DNAPL pools toward extraction wells. The HD system 
requires installation of extraction wells throughout the DNAPL-
impacted zone and simultaneous pumping of groundwater and 
DNAPL. The extracted DNAPL/groundwater would be separat-
ed. DNAPL would be disposed off-site and groundwater would 
be reinjected. The HD system would include 23 extraction wells 
and 46 injection wells positioned in a five-spot type pattern using 
50-foot well spacing, with four extraction wells surrounding one 
injection well. Injection wells would additionally be positioned 
around the perimeter of the treatment area to move mobile 
DNAPL inward, toward the recovery wells. Five additional 
containment wells will be located on the downgradient side of the 
DNAPL extent to hydraulically contain displaced groundwater. 
Dissolved-phase contaminants present in extracted groundwater 
would not be removed prior to reinjection. A combined ground-
water extraction and reinjection rate of approximately 150 gallons 
per minute (gpm) is expected to be achieved under this alterna-
tive. DNAPL accumulated in the extraction wells will be removed 
using low-flow pneumatic bladder pumps and combined with 
DNAPL recovered in groundwater from the gravity separator. 
Separated DNAPL would be transferred to the collection tank for 
offsite disposal; separated groundwater would be transferred for 
subsequent filtration and reinjection. 



Duration 8 years
Cost $11.0 to $12.2 million NPV 



Capital Costs – $5.2-$5.5 million,
O&M Costs – $5.8- $6.7 million (depending on dis-
count rates of 7% and 4%, respectively). 



ALTERNATIVE 4B: Hydraulic Displacement 
with Treated Water Injection
Includes the following: 



Institutional Controls•	  (see Alternative 2).
SVE•	  (see Alternative 3).
HD with treated water injection•	  would be carried out over 
a focused treatment area similar to Alternative 4A, with the 
exception that groundwater would be treated before reinjection. 
After DNAPL separation, the extracted groundwater would be 
filtered and treated onsite using a combination of liquid-phase 
GAC to remove chlorobenzene and other VOCs by adsorption, 
and HiPOx advanced oxidation technology to destroy pCBSA 
(parachlorobenzene sulfonic acid) through oxidation processes. 
The effectiveness of these two technologies in treating the primary 
dissolved contaminants has been demonstrated by pilot testing. 



Duration 8 years
Cost $18.0 to $20.1 million NPV 



Capital Costs – $6.0 -$6.4 million,
O&M Costs – $12.0 - $13.7 million (depending on 
discount rates of 7% and 4%, respectively)



ALTERNATIVE 5A: Steam Injection,  
Focused Treatment Area 
Includes the following: 



Institutional Controls•	  (see Alternative 2).
SVE •	 (see Alternative 3).
Steam injection over a focused treatment area•	  would be carried 
out to remove mobile DNAPL. Under this alternative, pressur-
ized steam is injected below the surface using a gas-fired steam 
generator to vaporize contaminants from DNAPL. The vacuum 
blowers will then be used to collect the vapors from the subsur-
face into SVE recovery wells. The steam can additionally displace 
or flush DNAPL toward recovery wells. The increased heat will 
also cause a decrease in the DNAPL viscosity and interfacial 
tension (that is, make it more liquid), thereby increasing the 
mobility of DNAPL. Steam injection and multiphase extraction 
wells (groundwater, DNAPL, and soil vapors) would be installed 
throughout the focused treatment area in either a five-spot or 
seven-spot pattern. Wells would be spaced approximately 42 feet 
apart in a five-spot pattern, with a total of 14 steam injection 
wells and 27 multiphase extraction wells. 
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EPA’s Preferred Alternative
To address the potential risk of downward DNAPL movement 
posed by a steam injection, a technology referred to as “hot floor” 
would be used. The hot floor technology involves heating the lay-
er beneath the known depth of DNAPL occurrence. This creates 
a heat barrier at the base of the DNAPL treatment zone, which 
helps prevent vertical movement of DNAPL. Steam and heated 
soil vapors would be pulled from below the surface and treated 
onsite using steam-regenerable carbon/resin. Extracted ground-
water would be treated by a combination of GAC to remove 
chlorobenzene and other VOCs, and HiPOx to destroy pCBSA 
through a chemical oxidation process. Treated groundwater will 
be piped to the treatment system for Dual Site Groundwater for 
subsequent reinjection. 



Duration 4 to 7 years
Cost $ 22.3 million to $ 32.4 million NPV 



Capital Costs – $12.0 - $12.7 million,
O&M Costs – $10.3 - $19.7 million (depending on 
discount rates of 4% and 7% and assumptions related to 
the energy demand).



ALTERNATIVE 5B: Steam Injection,  
Entire Treatment Area
Includes the following: 



Institutional Controls•	  (see Alternative 2).
SVE •	 (see Alternative 3).
Steam injection over the entire treatment area•	  (160,000 ft2) 
would be implemented in the same manner as described for the 
focused treatment area (Alternative 5A), except that the target 
treatment volume would be considerably larger. This alternative 
would treat areas containing both mobile and residual DNAPL. 
Because the proposed steam treatment area is large and the 
volume of contamination is significantly greater than for Alterna-
tive 5A, a pilot test would be run in advance of full-scale steam 
injection to confirm design details required to install and operate 
a full-scale system. Steam injection and multiphase (groundwater 
and soil vapors) extraction wells would be installed throughout 
the entire DNAPL-impacted area using the same well pattern 
and spacing indicated for the focused treatment area. Assuming 
a five-spot pattern with 42-foot well spacing, a total of 61 steam 
injection and 53 multiphase extraction wells would be required. 
A “hot floor” also would be implemented for this alternative. 



Duration 7 to 9 years
Cost $ 50.8 million to $ 84.0 million NPV 



Capital Costs – $23.5 - $26.1 million,
O&M Costs – $27.3 - $57.9 million (depending on 
discount rates of 4% and 7% and assumptions related to 
the energy demand). 



ALTERNATIVE 6A: Electrical Resistance 
Heating, Focused Treatment Area
Includes the following: 



Institutional Controls•	  (see Alternative 2).
SVE•	  (see Alternative 3).
Electrical Resistance Heating (ERH)•	  over a focused treat-
ment area would be implemented for vaporizing DNAPL. 
This would be done by installing electrodes throughout the 
treatment zone and transmitting an electric current between 
them to heat the soil by electrical resistance. The ERH process 
would remove chlorobenzene from the DNAPL by vapor-
izing it. The vapors generated by this process would then be 
recovered by SVE wells for above-ground vapor treatment. 
The DDT component of DNAPL will then precipitate out 
of DNAPL and will remain immobile and adsorbed to soil 
particles at depths exceeding 40 to 60 feet bgs. As discussed 
above, DDT is not soluble in water and will “stick” to soils 
deep below the surface and will therefore be immobilized. 
Therefore, DDT does not pose a risk to groundwater resources 
and/or human health and the environment. A total of 102 
ERH electrodes for heating the subsurface and 66 multiphase 
extraction wells for removing DNAPL vapors and contami-
nated groundwater would be required for this alternative. Each 
location will include multiple electrode segments stacked in 
a common hole to allow heating at the bottom of the treat-
ment zone, and then gradually heating upper intervals. This 
“bottom up” heating approach is similar to conditions in the 
“hot floor” methodology integrated into the steam injection 
alternatives; creating a heated soil barrier at the bottom of the 
DNAPL treatment zone to prevent DNAPL from moving into 
deeper zones. Heated soil vapors would be extracted from the 
multiphase extraction wells for onsite treatment using a regen-
erable carbon/resin system. Groundwater extracted from the 
multiphase extraction wells would be treated by a combina-
tion of GAC to remove chlorobenzene and other VOCs, and 
HiPOx to destroy pCBSA by oxidation. Treated groundwater 
would be transferred to the treatment system for the Dual Site 
Groundwater for reinjection. (A sample diagram of the ERH 
system is provided in Figure 7 on page 16). 



Duration 4 to 7 years 
Cost $ 18.6 million to $ 25.0 million NPV 



Capital Costs – $10.2 - $10.8 million,
O&M Costs – $8.4 - $14.2 million (depending on 
discount rates of 4% and 7% and assumptions related 
to the energy demand).
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ALTERNATIVE 6B: Electrical Resistance Heating, 
Entire Treatment Area 
Includes the following: 



Institutional Controls•	  (see Alternative 2).
SVE•	  (see Alternative 3).
ERH over the entire treatment area•	  of 160,000 ft2 would be imple-
mented to vaporize DNAPL in the same manner as described for the 
focused treatment area (Alternative 6A), except that the target treat-
ment volume would be considerably larger. This alternative would 
treat areas containing both mobile and residual DNAPL. Because 
the proposed thermal treatment area and volume are significant, a 
pilot test would be implemented in advance of full-scale ERH to 
confirm design parameters and assumptions. A total of 456 ERH 
electrodes and 203 multiphase extraction wells would be installed for 
thermal treatment of the entire DNAPL-impacted area. 



Duration 7 to 9 years 
Cost $46.2 million to $69.5 million NPV 



Capital Costs – $24.7 - $27.3 million,
O&M Costs – $21.5 - $42.2 million (depending on dis-
count rates of 4% and 7% and assumptions related to the 
energy demand).



Nine Criteria Evaluation
The nine criteria used in EPA’s evaluation process are presented in 
Figure 6. A comparison of the active remediation alternatives (4A, 4B, 
5A, 5B, 6A, and 6B) is provided in Table 2. All active remedial alterna-
tives are also compared to Alternative 1 (No Action) as required by the 
Comprehensive Environmental Response, Compensation, and Liability 
Act (CERCLA) law. Alternatives 2 and 3 are not included in this 
evaluation because they do not include reduction of mobile DNAPL in 
the saturated zone and, therefore, do not meet the required threshold 
criteria for protection of human health and the environment. 



Overall Protection of Human Health and  
the Environment
Alternative 1 (No Action) is not protective of human health and the 
environment. All six active alternatives listed in Table 2 (4A through 
6B) will be protective of human health and the environment. 



Figure 6. EPA’s Nine Criteria Evaluation Process DNAPL area on the Former Montrose Property
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standards. However, Alternative 4A entails the reinjection of un-
treated groundwater, and will not meet State and Federal maximum 
contaminant levels for water, which are the ARARs for reinjection, 
as described in the 1999 ROD requirement. The other five alterna-
tives (4B, 5A, 5B, 6A, and 6B) comply with all ARARs. 



Long-Term Effectiveness and Permanence
The long-term effectiveness of the candidate alternatives is deter-
mined by their ability to reduce mobile DNAPL mass, ensure that 
mobile DNAPL does not migrate laterally and vertically outside 
the TI Waiver Zone, and increase the certainty of the success of the 
groundwater remedy. Alternative 1 (No Action) is not an effective 
remedy, in the short term or the long term, and therefore does not 
comply with this criterion. The long-term effectiveness of thermal 
alternatives (5A, 5B, 6A, and 6B) is greater than that for the HD 
alternatives (4A and 4B), because the thermal alternatives are more 
effective in removing mobile DNAPL. 



Thermal treatment is the most appropriate and aggressive approach 
for DNAPL removal beneath the Montrose Property, because the 
effectiveness of thermal treatment does not depend on soil charac-
teristics and/or distribution of DNAPL below the surface. Thermal 
treatment can reach DNAPL that occurs in coarse-grained soils 
such as sand, as well as in fine-grained soils such as silts and clays. 
In comparison, the effectiveness of HD is severely impacted by 
the low-permeability layers of silt and clay beneath the Montrose 
property. HD can only reach DNAPL in the most permeable sandy 
layers, but will likely fail to reach it in less-permeable silts and clays. 



Therefore, HD is far less effective in conditions like those beneath 
the Montrose property, where DNAPL lies in various/diverse soil 
types, including fine-grained silts and clays, and so are ranked “par-
tially effective” (see Table 2). 



While more aggressive thermal Alternatives 5B and 6B would 
remove the greatest mobile and residual DNAPL mass, even these 
alternatives cannot remove all DNAPL and/or sufficient DNAPL 
mass to meaningfully reduce the time required for long-term 
hydraulic containment that will be performed as part of the OU-3 
Groundwater remedy. Therefore, treatment of the entire area by 
thermal alternatives (5B and 6B) offers little advantage over the fo-
cused treatment area alternatives (5A and 6A) in terms of the long-
term effectiveness and permanence. Because mobile DNAPL occurs 
within the focused treatment area, Alternatives 5B and 6B are simi-
lar to focused treatment area alternatives 5A and 6A with regard to 
their ability to reduce the mobile DNAPL mass, limit uncontrolled 
migration of DNAPL, and reduce the possibility of recontamination 
of the groundwater areas outside the TI Waiver Zone. 



Therefore, all four thermal alternatives (5A, 5B, 6A, and 6B) are 
ranked “effective” (see Table 2).



Alternatives 4A and 4B protect the environment by removing 
mobile DNAPL mass from the saturated zone by HD, thereby 
reducing the risk of mobile DNAPL migration either laterally or 
downward. Although Alternatives 4A and 4B will not likely be 
able to remove all mobile DNAPL, the mobility of the remaining 
DNAPL will be reduced and less likely to pose a significant threat 
to the environment or a risk of uncontrolled migration under nor-
mal hydrologic conditions. 



Alternatives 5A and 6A protect the environment by removing most 
or all mobile DNAPL and some residual DNAPL mass from the 
saturated zone by thermal treatment. Alternatives 5B and 6B will 
remove all mobile and most residual DNAPL. Thermal alternatives 
(5A through 6B) are more protective of human health and the envi-
ronment because they would remove all mobile DNAPL, and some 
or most of the residual DNAPL from the subsurface. However, each 
of the candidate alternatives can potentially cause adverse migra-
tion of DNAPL during the remedy implementation. The risk of 
adverse migration is slightly higher under thermal alternatives than 
under HD alternatives, but the risks for adverse DNAPL migration 
could be managed and effectively mitigated by using a “hot floor” 
approach for steam injection alternatives, and “bottom up” heating 
for the ERH alternatives. 



Based on the above, all six alternatives were ranked to be equally 
protective of human health and the environment (see Table 2). 



Compliance with ARARs 
Alternative 1 (No Action) does not comply with ARARs. All six 
active alternatives listed in Table 2 (4A through 6B) include SVE 
with ex-situ vapor treatment, which will comply with air emission 
ARARs including the Clean Air Act and South Coast Air Quality 
Management District (SCAQMD) Regulations IV, X, XI, XIII, 
and XIV. 



These alternatives will also comply with wastewater discharge 
ARARs under Code of Federal Regulations Title 40 Section 122 
(40 CFR 122) and California Code of Regulations (CCR) Title 23 
Chapter 9, which regulate discharge of treated groundwater to the 
storm water system under a Waste Discharge Requirements/NPDES 
permit. Construction activities would also meet the substantive 
storm water protection requirements of State Water Resources Con-
trol Board General Order 2009-009-DWQ. 



Temporary on-Site accumulation of DNAPL would be required for 
alternatives 4A through 6B. The DNAPL is expected to be a haz-
ardous waste and would be managed according to the substantive 
requirements of 22 CCR 66262-268 for hazardous waste manage-
ment and disposal. The aboveground collection tank for DNAPL 
will comply with the hazardous waste storage regulations under 22 
CCR 66262-66265, including the tank design requirements. 



Alternatives 4B through 6B include treatment of the dissolved-phase 
concentrations in groundwater prior to re-injection and would also 
comply with the 1999 Groundwater ROD in-situ groundwater 
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Reduction of Toxicity, Mobility, and/or 
Volume of Hazardous Constituents  
through Treatment
Alternative 1 (No Action) does not comply with this criterion, 
because it does not reduce the toxicity, volume, and mobility of the 
DNAPL. All active alternatives reduce the toxicity, volume, and 
mobility of the DNAPL through treatment (see Table 2). However, 
HD alternatives (4A and 4B) would remove less chlorobenzene 
mass and would be less effective in reducing DNAPL volume in the 
saturated zone compared to the thermal alternatives. Alternatives 5A 
and 6A are expected to remove mobile and some residual DNAPL, 
so that only immobile DNAPL present below residual saturations 
(i.e., DNAPL that is trapped in pore spaces between soil particles 
as shown in Figure 4) remains below the surface. Since Alternatives 
5B and 6B treat larger volumes, these alternatives would remove 
the greatest volume of mobile and residual DNAPL from below the 
surface, and achieve the greatest volume reduction. 



However, although the potential reduction in DNAPL volume from 
these entire-treatment-area thermal alternatives is the largest, it is 
not significantly greater than the potential volume reduction of mo-
bile DNAPL under the focused-treatment-area alternatives (5A and 
6A). ). This is because most of the DNAPL (including all known 
mobile DNAPL) occurs within the focused treatment area. As a re-
sult, the entire-treatment-area alternatives would likely remove only 
a slightly greater volume of residual DNAPL from the area outside 
the focused treatment area. Additionally, the entire-treatment-area 
alternatives do not eliminate more mobile DNAPL, when compared 
to Alternatives 5A and 6A, because all known mobile DNAPL is 
within the focused treatment area. As a result, all thermal treatment 
alternatives (5A, 5B, 6A, and 6B) are ranked similarly “effective” 
(see Table 2). 



Short-Term Effectiveness
As noted above, Alternative 1 (No Action) is not effective and 
therefore does not comply with this criterion. All active alternatives 
(4A, 4B, 5A, 5B, 6A, and 6B) would be “effective” in protecting 
human health and the environment in the short-term (Table 2). 
As discussed above, each of these alternatives can potentially cause 
some unfavorable migration of DNAPL during implementation. 
The risk of unfavorable migration is slightly higher under thermal 
alternatives than HD alternatives, although these risks could be 
managed and effectively mitigated using a “hot floor” approach for 
steam injection alternatives, and “bottom up” heating for the ERH 
alternatives. 



Thermal alternatives for the entire treatment area (Alternatives 
5B and 6B) would also require a large amount of infrastructure 
for subsurface heating, contaminant recovery, and treatment of 
extracted fluids, which increases the potential for upset conditions 
or fugitive emissions to occur in the short-term. While fugitive 
emissions will be mitigated and likely contained by the SVE, this 
would pose increased short-term risks to adjacent property owners, 



including commercial buildings north of the Montrose Property, 
and a chlorine gas plant at Jones. In addition, Alternatives 5B and 
6B have the largest carbon footprints of the remedial alternatives 
and would consume a significant amount of electricity and natural 
gas. Based on the above, Alternatives 5B and 6B were ranked lower 
for short-term effectiveness.



Implementability
Alternative 1 (No Action) is not implementable because it does not 
meet ARARs and other criteria and therefore does not comply with 
this criterion. In light of the ARAR waiver required for Alternative 
4A, there is also a significant uncertainty regarding both acceptance 
and implementation of this alternative based on the administra-
tive challenges, which must be mutually resolved among project 
stakeholders. Based on preliminary feedback from the California 
Regional Water Quality Control Board (RWQCB), which indicated 
that injection of untreated water is not acceptable, Alternative 4A is 
ranked as “not implementable” (see Table 2). 



Alternative 4B is ranked “implementable.” The implementability of 
HD has already been demonstrated through field pilot testing, and 
the technologies proposed for treating extracted groundwater under 
Alternative 4B have a proven record of success. Furthermore, the ef-
ficacy of water treatment operations proposed for Alternative 4B has 
been demonstrated specifically for groundwater extracted from wells 
at the Montrose Superfund Site. 



Alternative 5A is ranked lower under this criterion than Alterna-
tive 6A, because effective capture of DNAPL vapors during steam 
injection is more difficult to implement than for ERH. This is be-
cause contaminated steam can escape to surface through previously 
drilled borings or wells. The ability to effectively capture DNAPL 
vapors is especially important given the proximity of commercial 
warehouse buildings located north of the Montrose property, 
and an active chlorine gas plant located at Jones. Because of this 
factor and the small number (2) of available commercial provid-
ers capable of providing steam injection services, it is considered 
“moderately implementable.” 



2011 EPA booth at the Del Amo Street Fair
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Table 2. Comparative Analysis of Active Remediation Alternatives



National 
Contingency Plan 
(NCP) Criterion



1 
No 
Action



4A 
Hydraulic 
Displacement 
with Untreated 
Water Injection



4B 
Hydraulic 
Displacement 
with Treated 
Water Injection



5A 
Steam 
Injection, 
Focused 
Treatment Area



5B 
Steam 
Injection, 
Entire 
Treatment Area



6A 
ERH, Focused 
Treatment 
Area (Preferred 
Alternative) 



6B 
ERH, Entire 
Treatment Area



Protective 
of Human 
Health and the 
Environment



Protective Protective Protective Protective Protective Protective



Compliance with 
ARARs



Injection of 
untreated water 
does not meet 
ARARs



Meets ARARs Meets ARARs Meets ARARs Meets ARARs Meets ARARs



Long-Term 
Effectiveness



Partially 
effective in 
removing 
mobile DNAPL



Partially 
effective in 
removing 
mobile DNAPL



Effective Effective Effective Effective



Reduction of 
Toxicity, Mobility, 
and Volume



Removes less 
chlorobenzene 
mass and would 
be less effective 
in reducing 
DNAPL volume



Removes less 
chlorobenzene 
mass and would 
be less effective 
in reducing 
DNAPL volume



Effective Effective Effective Effective



Short-Term 
Effectiveness



Effective Effective Effective – 
has slightly 
higher risk of 
unfavorable 
DNAPL 
migration, but 
it could be 
managed using 
a “hot floor” 



Partially 
Effective – has 
higher risk of 
unfavorable 
DNAPL 
migration, and 
large carbon 
footprint



Effective – 
has slightly 
higher risk of 
unfavorable 
DNAPL 
migration, but 
it could be 
managed using 
“bottom up” 
heating 



Partially 
Effective – has 
higher risk of 
unfavorable 
DNAPL 
migration, and 
large carbon 
footprint



Implementability



Not 
Implementable



Injection of 
untreated water 
does not meet 
ARARs



Implementable Moderately 
Implementable 
– requires 
complex 
infrastructure 
and specialized 
technology 
vendors



Moderately 
Implementable 
– large scale, 
requires 
complex 
infrastructure 
and specialized 
technology 
vendors



Implementable Moderately 
Implementable 
– large scale, 
requires 
complex 
infrastructure 
and specialized 
technology 
vendors



Cost 
($ million NPV)



$0 $11.0-$12.2 $18.0-$20.1 $22.3-$32.4 $50.8-$84.0 $18.6 - $25.0 $46.2-$69.5



Capital Cost $0 $5.2- $5.5 $6.0-$6.4 $12.0-$12.7 $23.5-$26.1 $10.2-$10.8 $24.7-$27.3



O&M Cost $0 $5.8-$6.7 $12.0-$13.7 $10.3-$19.7 $27.3-$57.9 $8.4-$14.2 $21.5-$42.2



State Acceptance DTSC concurs with EPA’s preferred alternative



Public Acceptance Community acceptance of the preferred alternative will be evaluated after the public comment period



Relative Ranking  = Meets Criterion                    =Partially meets criterion                    = Does not meet criterion











14 Montrose Superfund Site



Alternative 6A proposes the use of ERH, which is more frequently used than steam injec-
tion; thus, a broader range of experience and knowledge exists with this heating method. In 
addition, the risks of fugitive emissions are lower under this alternative. ERH is also easier 
to implement because a source of electrical power (two substations) is located adjacent to 
the Montrose Property, and steam boilers are not required for this technology. Therefore, 
this alternative is ranked “implementable.” 



Alternatives 5B and 6B, if implemented, would be some of the largest and most com-
plex thermal remedies ever conducted. A significant amount of infrastructure would be 
required for these entire-treatment-area thermal alternatives, increasing the difficulty of 
implementing the project. In addition, these alternatives pose higher risks of uncontrolled 
DNAPL migration and fugitive emissions, which need to be controlled due to the proxim-
ity of commercial buildings. Because of the installation challenges associated with the 
increased scale and size of the remedy, Alternatives 5B and 6B are ranked to be “moder-
ately implementable.”



Cost
There is no cost associated with Alternative 1 (No Action). Of the active alternatives 
considered, Alternative 4A has the lowest cost ($11.0 to $12.2 million NPV). Alternatives 
4B, 5A, and 6A all have similar costs to remove DNAPL mass over the focused treatment 
area. Alternative 4B includes treatment of groundwater prior to reinjection, which increases 
the cost of this remedy ($18.0 to $20.1 million NPV) relative to that of 4A, but does not 
offer the additional mass removal advantages of the thermal alternatives. Alternative 6A, 
ERH over a focused treatment area ($18.6 to $25.0 million NPV), is less costly than the 
equivalent steam injection Alternative 5A ($22.3 to $32.4 million NPV). However, both 
alternatives offer generally similar performance with regard to removal of mobile and some 
residual DNAPL. 



Alternatives 5B and 6B are the highest cost remediation alternatives, with costs ranging 
from $46.2 to $84.0 million NPV. However, as discussed above, treating a significantly 
larger area as proposed by these alternatives will not likely remove more mobile DNAPL 
compared to Alternatives 5A and 6A, because all known mobile DNAPL occurs within the 
focused treatment area. 



State Acceptance
DTSC has indicated that it is in general agreement with the proposed remedy. 



Community Acceptance
Community acceptance of the preferred 
alternative will be evaluated after the public 
comment period. 



Preferred  
Alternative – 6A
EPA’s Preferred Alternative to address 
DNAPL at the Montrose Superfund Site is 
Alternative 6A–ERH, Focused Treatment 
Area. EPA believes that this alternative pres-
ents the most reasonable and cost-effective 
approach for removal of mobile DNAPL at 
the Montrose Superfund site. This alterna-
tive includes:



A land use covenant.•	
SVE in the DNAPL-impacted unsatu-•	
rated zone.
ERH in the focused treatment area of •	
approximately 26,000 ft2 in the saturated 
zone. 



The proposed diagrams of this alternative 
are shown in Figures 7 and 8.



Duration. The projected duration of the 
preferred remediation alternative is expected 
to be 4 years.



Cost. The estimated cost of the preferred 
alternative ranges from $18.6 – $25.0 
million. Based on the comparative analysis 
of the remediation alternatives, this cost is 
considered moderate, and is comparable to 
the cost of Alternatives 4B and 5A. 



Effectiveness. ERH is the most appropri-
ate and aggressive approach for DNAPL 
removal beneath the Montrose property, 
because thermal heating can reach DNAPL 
trapped in coarse-grained (sand) as well as 
finegrained (silt or clay) subsurface soils. Re-
gardless of the types of soils where DNAPL 
occurs and/or levels of saturation, ERH will 
effectively treat the mobile DNAPL within 
its zone of heating. 



Based on the evaluation of cleanup alterna-
tives, Alternative 6A meets all threshold 
and balancing criteria. This alternative 
appears to be more cost-effective and easier 
to implement than steam injection thermal 
alternatives. In addition, the risks of un-
controlled DNAPL migration and fugitive 



Figure 7. Diagram of the Conceptual ERH Remedial System
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emissions are lower for ERH than steam 
injection alternatives. This issue is especially 
important as EPA is seeking to minimize the 
potential for contaminants moving off-site, 
toward commercial warehouse buildings 
north of the Montrose property (at the for-
mer Boeing Realty Corporation property), 
and an active chlorine gas plant along the 
southern property boundary at Jones.



Alternative 6B, ERH treatment of the entire 
treatment area, was ranked lower because 
it is more difficult to implement due to the 
larger treatment volume, and because of the 
considerably higher cost of this alternative 
compared to Alternative 6A. Furthermore, 
the effectiveness of Alternatives 5B and 
6B, which propose thermal treatment of 
the entire treatment area, is expected to be similar to that of Alternative 6A with regard to 
removal of mobile DNAPL. Based on the above, Alternative 6A best meets the criteria set 
forth in the Superfund regulations, which can be found in the National Oil and Hazardous 
Substances Pollution Contingency Plan (NCP) at 40 CFR §300.430(f )(2).



Conclusion
Based on the information available at this time, EPA believes the Preferred Alternative 
(Alternative 6A) for the DNAPL OU meets the threshold criteria and provides the best bal-
ance of tradeoffs among the other alternatives with respect to the balancing and modifying 
criteria. EPA expects that, in accordance with CERCLA §121(b), the Preferred Alternative 



would satisfy the following requirements: 
protect human health and the environment, 
comply with ARARs, be cost-effective, and 
utilize the most appropriate, aggressive, and 
superior treatment technologies to the maxi-
mum extent practicable. Because it would 
treat the source materials constituting prin-
cipal threats, the remedy also would meet 
the statutory preference for the selection of a 
remedy that involves treatment as a princi-
pal element. A comprehensive performance 
monitoring plan for the DNAPL remedy 
will ensure that the remedy meets the per-
formance goals and objectives.



Community 
Participation
EPA is committed to involving the public in 
the decision making process for the cleanup 
activities. Its Community Involvement 
Program focuses on providing informa-
tion to the community about site activi-
ties, answering the community’s questions 
about the cleanup effort, and incorporating 
community issues and concerns into agency 
decisions, especially when a cleanup remedy 
is proposed. 



Figure 8. ERH in the Focused Treatment Area



22,873 Sq/Ft



3,076 Sq/Ft



Jones Chemical



Lateral extent of DNAPL



Areas of Mobile DNAPL 



Soil Borings



Monitoring wells



Legend



As the lead agency, EPA requests public comments on its Proposed Plan to 
address DNAPL at the Montrose Superfund Site. All public comments will be 
considered, and may modify or change EPA’s decision. The comment period is 
from September 8th, 2014, through February 13th, 2015. There are several ways 
to provide comments:



Postmarked Mail Received  
no later than Feb. 13, 2015
U.S. Environmental Protection Agency
ATTN: Yarissa Martinez
600 Wilshire Blvd., Suite 1460
Los Angeles, CA 90017



To learn more about the Montrose 
Superfund Site, you will find an 
extensive amount of information 
at EPA’s Information Repositories 
(see last page). One convenient 
place to find select site documents 
is to go to EPA’s Web site at:  
www.epa.gov/region9/montrose.



Fax
Fax: (213) 244-1850
ATTN: Yarissa Martinez



E-mail
Martinez.Yarissa@epa.gov



In Person at the EPA Public Meeting











EPA Requests Comments on Proposed  
DNAPL Cleanup Plan



Montrose Superfund Site
Los Angeles, CaliforniaEPA



Public Comment Meeting
Saturday, November 8, 2014, 10 a.m. to 12:30 p.m.



Holiday Inn Torrance, 19800 South Vermont Avenue, Torrance, California 



Information Repositories
Pertinent documents related to the Montrose Superfund Site can be found at the locations below.



Katy Geissert Civic Center Library
3301 Torrance Boulevard
Telephone: (310) 618-5959
CDs available for check-out.



Carson Public Library 
151 East Carson Street 
Telephone: (310) 830-0901
CDs available for check-out and  
key documents available in paper copy.



EPA Superfund Records Center
95 Hawthorne Street
San Francisco, CA 94105
Telephone: (415) 536-2000



Public  Comment Period 
Sep 8, 2014 –  Feb 13, 2015
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Technical Assistance Services for Communities (TASC)
TASC is a national program that provides independent technical assistance to communities. A hydrogeologist 
has been hired to help community members express their technical concerns to EPA staff. Please contact 
Miranda Maupin mmaupin@skeo.com to learn more or attend the TASC sponsored workshop for this DNAPL 
Proposed Plan during the public comment period (meeting to be determined).



EPA DNAPL Workshop
EPA will host a public workshop to discuss contaminants and potential health impacts,  



technologies and help understand DNAPL at the Site.



Monday, October 27, 2014, 6:30 p.m. to 8:30 p.m.



Holiday Inn Torrance, 19800 South Vermont Avenue, Torrance, California
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Montrose and Del Amo Superfund Sites Congressional Briefing


U.S. EPA Region 9


March 5, 2015





Conference Call #:  1-866-299-3188


Conference Code:  415 972 1596 #





EPA Participants:


· Brent Maier, Congressional Liaison, Office of Public Affairs


· Dana Barton, Chief, Superfund California Cleanup Section


· John Lyons, Associate Director, Superfund California Cleanup Branch


· Cynthia Wetmore, Engineer, Superfund Technical Support Section


· David Yogi, Chief, Superfund Community Involvement Section


· [bookmark: _GoBack]Yolanda Sanchez, Community Involvement Coordinator, Superfund Community Involvement Section


· Steven Leonido-John, Director, Los Angeles Field Office





Agenda:


3:30:  Welcome and Introductions (Dana Barton, US EPA)


3:35:  General Site Overview (Dana Barton, US EPA)


3:40:  Overview of Vapor Intrusion Effort (David Yogi, US EPA)


3:55:  Overview of Groundwater Treatment System/pCBSA (Cynthia Wetmore, US EPA)


4:10:  Overview of DNAPL Proposed Plan (Dana Barton, US EPA)


4:25:  Questions


4:30:  Closing 










From: Wetmore, Cynthia
To: James Wells
Subject: RE: Additional Montrose results
Date: Monday, April 06, 2015 11:01:00 AM
Attachments: image002.png


image003.png


I know. Sigh.
 
And yes, Montrose will need to re-run the model to verify compliance with the new extraction
 scheme – when they propose one.
 
 
-Cynthia
 
 
 


Cynthia Wetmore, Technical Support Section
US.EPA, Region IX, Superfund Division
75 Hawthorne Street, San Francisco, 94105
(415)972-3059
 


From: James Wells [mailto:JWells@everettassociates.net] 
Sent: Monday, April 06, 2015 10:20 AM
To: Wetmore, Cynthia
Subject: RE: Additional Montrose results
 
Hi Cynthia,
Wow, 630,000 is a big number!
Would Montrose need to do some additional modeling runs to verify adequacy of a new
 pumping scheme?
Best, Jim W
 
James T. Wells, PhD, PG
L. Everett & Associates, LLC
805-880-9302 (office)
805-570-0267 (mobile)
www.everettassociates.net
 


From: Wetmore, Cynthia [mailto:Wetmore.Cynthia@epa.gov] 
Sent: Thursday, April 2, 2015 4:31 PM
To: Cynthia Babich
Cc: Miranda Maupin; pemodog@sbcglobal.net; LEONIDO-JOHN, STEVEN; Barton, Dana;



mailto:/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=0AB471F023D8436C941D5EC84C5CC947-CWETMORE

mailto:JWells@everettassociates.net

http://www.everettassociates.net/

mailto:Wetmore.Cynthia@epa.gov

mailto:pemodog@sbcglobal.net









 Sanchez, Yolanda; Yogi, David; Safouh.Sayed@dtsc.ca.gov; Scandura, John@DTSC; Senga,
 Robert@DTSC; James Wells
Subject: Additional Montrose results
 
Hi Cynthia,
 
EPA has recently received updated sampling results. After the last Phase I test sampling
 results came back, Montrose elected to go back and re-sample the extraction wells, with
 EPA approval.  Montrose has tested the treatment system for a short duration three times,
 and all three results had higher than anticipated influent pCBSA levels.  The reason why is
 now apparent.  Extraction well UBA-EW-1 had increased pCBSA concentrations by a factor
 of nearly ten.   This well is located on the Montrose property and does not pose an
 immediate risk to the community.  
 
However, it does mean that Montrose will need re-evaluate the pumping strategy in the
 short term to minimize excessive pCBSA entering into the groundwater treatment system. 
 This may lead to adjustments in the pumping strategy.  This type of adjustment is not
 uncommon especially since design and construction has taken years.  Groundwater moves
 and shifts, and changes in concentrations are expected. 
 
EPA will ensure that the revised pumping strategy will continue to support the ability of the
 system to contain the contamination, stop the migration of the dissolved plume, and clean
 up the dissolved plume as required in the ROD.
 
Thanks, Cyntia W.
 
 


TGRS Extraction
 Well


pCBSA Concentration (ug/L)
Prior Result March 2015


UBA-EW-1 76,000 630,000
UBA-EW-3 37,000 13,000
BF-EW-1 130,000 Not Yet


 Sampled
BF-EW-2 100,000 56,000
BF-EW-3 19,000 15,000
BF-EW-4 24,000 25,000
BF-EW-5 140,000 130,000
G-EW-1 10,000 Not Yet


 Sampled
G-EW-2 9,800 34,000
G-EW-3 3,700 4,800
G-EW-4 21,000 24,000
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Cynthia Wetmore, Technical Support Section
US.EPA, Region IX, Superfund Division
75 Hawthorne Street, San Francisco, 94105
(415)972-3059
 


Cynthia Wetmore, Technical Support Section
US.EPA, Region IX, Superfund Division
75 Hawthorne Street, San Francisco, 94105
(415)972-3059
 








From: Wetmore, Cynthia
To: Lyons, John
Cc: Barton, Dana
Subject: RE: Schedule for re-injection FW: Montrose Construction Update 11/17/2014
Date: Wednesday, November 19, 2014 8:19:00 AM
Attachments: image001.png


I’m available
 
 
 


Cynthia Wetmore, Technical Support Section
US.EPA, Region IX, Superfund Division
75 Hawthorne Street, San Francisco, 94105
(415)972-3059
 


From: Lyons, John 
Sent: Wednesday, November 19, 2014 8:13 AM
To: Wetmore, Cynthia
Cc: Barton, Dana
Subject: Re: Schedule for re-injection FW: Montrose Construction Update 11/17/2014
 
Let's meet this am 11?


Sent from my iPhone


On Nov 19, 2014, at 7:52 AM, "Wetmore, Cynthia" <Wetmore.Cynthia@epa.gov> wrote:


The schedule is to complete work this week and perform batch test on Monday


 November 24th.  Contaminated groundwater will be treated through the system and
 held in a 20,000 gallon tank on-site while analytical water testing is complete.  It is


 estimated that results will be back either December 1st or 2nd, at which time re-


injection batch test will occur.  The prefinal inspection is Dec 1st.  The final inspection is


 December 17th (due to my scheduling difficulties.)  I have told Montrose that if they


 would like to propose additional functional testing between the 1st and the 17th, EPA
 would evaluate and consider it.
 
So thumbnail schedule:
 


Batch test: November 24th


Prefinal Inspection: December 1st


Injection test with treated water: December 2nd



mailto:/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=0AB471F023D8436C941D5EC84C5CC947-CWETMORE
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Continued intermittent treatment and reinjection:  December 4th through December


 17th


Final Inspection; December 17th


Start-up/Shakedown period (with goal to operate as much as possible) December 18th


 –about end of February/March.  (TBD)
 
 
 
 
 
 
 
<image004.png>
Cynthia Wetmore, Technical Support Section
US.EPA, Region IX, Superfund Division
75 Hawthorne Street, San Francisco, 94105
(415)972-3059
 
From: Cynthia Babich [mailto:delamoactioncommittee@gmail.com] 
Sent: Tuesday, November 18, 2014 8:23 PM
To: Blumenfeld, Jared
Cc: Wetmore, Cynthia; Mayer, Kevin; DIAZ, ALEJANDRO; Ball, Harold; Jolish, Taly;
 MARTINEZ, YARISSA; Sayed, Safouh@DTSC; Battaglia, Lora K.; LEONIDO-JOHN, STEVEN;
 Angela Johnson Meszaros; Miranda Maupin; Yogi, David; Rodriguez, Dante; Barton,
 Dana; Tejada, Matthew; Florence Gharibian; Ron Isles; Markus Niebanck;
 dcapjane@aol.com; Lyles, Maurice (Boxer)
Subject: Re: Montrose Construction Update 11/17/2014
 
EPA,
Please do not re inject any treated water that still contains pCBSA. We feel we
 have a right to have this conversation with agency stakeholders. We are working
 hard to set up conversations about pCBSA and this issue of re injection of a
 chemical into a clean area of groundwater that we know very little about.  It is
 important to be precautionary with this chemical since little is know about its
 toxicity. 
It is very wrong to re inject a chemical into an area where is does not currently
 exist. We deserve the opportunity to fix this especially when it is easily fixable
 with the existing treatment system.
We had a meeting scheduled for the 21st, but key stakeholders were going away
 for the holidays, we are hoping December 15th will work to reschedule this
 meeting.
We are working really hard and will be really unhappy if we are not be given the
 courtesy and time needed to vet this issue.  The community has only been waiting
 decades.  Turning this system on can wait some days.
Thank you,
Cynthia Babich, DAAC Board of Directors and DAAC Core Group
 



mailto:delamoactioncommittee@gmail.com
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On Mon, Nov 17, 2014 at 3:37 PM, Wetmore, Cynthia
 <Wetmore.Cynthia@epa.gov> wrote:


Hi Cynthia,
 
I had hoped to be completed with the pipeline installation work last week, but
 due to traffic control restrictions at Normandie Avenue and Torrance
 Boulevard, there was pipe still a small section to be completed after last week. 
 After the pipe is completed, the final segment of cable can be run through the
 area and we are done with the street work!  The estimate for completion is this
 week.  
 
Functional testing is continues at the Montrose Site.  Clean water has been run
 through most pieces of equipment.  Currently the Air Stripper is not meeting
 the air flow design requirements.  However, the Air Stripper was
 conservatively designed to remove VOCs to design standards without the
 operation of the HiPox system.  The HiPox system currently in place should
 remove a majority of the VOCs, and thereby, the Air Stripper, as operating,
 will meet design standards.  However, Montrose has contacted the Air Stripper
 manufacturer and will require that the system be able to operate at design air
 flow requirement.  The next test will be a batch test using water from the wells
 once the pipeline is installed.  The treated water will be held and tested prior to
 reinjection.  Also at the Montrose property, the storm water ditch was installed.
 
City of Los Angeles DPW and DOT inspectors were on Normandie Avenue last
 week inspecting the pipeline installation.  LA Fire Department inspected the
 treatment plant again.  GeoSyntec, the designer on record, inspected the work.
 
There were no detections of VOCs and no exceedances of noise levels or dust
 levels observed outside the exclusion zones.  I have attached last week’s dust
 and PID readings.
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Cynthia Wetmore, Technical Support Section
US.EPA, Region IX, Superfund Division
75 Hawthorne Street, San Francisco, 94105
(415)972-3059


--
Cynthia Babich
Founder and Director, Del Amo Action Committee
Coordinator, Los Angeles Environmental Justice Network
P.O. Box 549, Rosamond, CA   93560
310 769-4813   661 256-7144
delamoactioncommittee@gmail.com
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From: Wetmore, Cynthia
To: Miranda Maupin; Sanchez, Yolanda; Yogi, David
Subject: RE: call to review Functional Test
Date: Monday, March 16, 2015 10:49:00 AM
Attachments: image002.png


Sorry Miranda, I left a message for Yolanda that I am available.  Just so you know, I am under court-
ordered confidentiality order about this function testing and at this point can only discuss Phase I.  I
 doubt we need 2 hours to discuss it.  I plan to get more clarification from the attorneys about what I
 can say.  Sorry.  Cynthia
 
 
 


Cynthia Wetmore, Technical Support Section
US.EPA, Region IX, Superfund Division
75 Hawthorne Street, San Francisco, 94105
(415)972-3059
 


From: Miranda Maupin [mailto:mmaupin@skeo.com] 
Sent: Monday, March 16, 2015 10:47 AM
To: Sanchez, Yolanda; Wetmore, Cynthia; Yogi, David
Subject: Fwd: call to review Functional Test
 
Hello all, I'm just double checking that this time works for Cynthia Wetmore? Also,
 Cynthia Babich just requested that we extend the invite to the the state folks and
 others on the pCBSA list. Any concerns with opening up the call to others? I
 suggested putting this on the March 30th agenda, but she prefers to invite folks to join
 the call this Thursday 10-noon.
 
Lastly, Yolanda I know this conflicts with our TASC check-in. This is the only 2 hour
 block that works for everyone this week.
 
Miranda


Miranda Maupin


Skeo Solutions | www.skeo.com


434-975-6700 x227
 
---------- Forwarded message ----------
From: Miranda Maupin <mmaupin@skeo.com>
Date: Mon, Mar 16, 2015 at 8:23 AM
Subject: Re: call to review Functional Test
To: "Sanchez, Yolanda" <Sanchez.Yolanda@epa.gov>
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Cc: "Wetmore, Cynthia" <Wetmore.Cynthia@epa.gov>, James Wells
 <JWells@everettassociates.net>, Markus Niebanck <mniebanck@gmail.com>,
 Cynthia Babich <delamoactioncommittee@gmail.com>, "dcapjane@aol.com"
 <dcapjane@aol.com>


Hello all, could we hold 10 to noon this Thursday to review the Functional Test with
 Cynthia Wetmore? I will send a calendar invite.
 
Thank you!
Miranda


Miranda Maupin


Skeo Solutions | www.skeo.com


434-975-6700 x227
 
On Sun, Mar 15, 2015 at 9:08 PM, Sanchez, Yolanda <Sanchez.Yolanda@epa.gov>
 wrote:


Thank you, Miranda.  10 AM – 12:30 PM work best for me.  I have a 2:30 LA – SF flight. 
 
From: Miranda Maupin [mailto:mmaupin@skeo.com] 
Sent: Thursday, March 12, 2015 3:31 PM
To: Sanchez, Yolanda; Wetmore, Cynthia
Cc: James Wells; Markus Niebanck; Cynthia Babich; dcapjane@aol.com
Subject: call to review Functional Test
 
Hello Yolanda, TASC and Cynthia are available to meet with Cynthia Wetmore next
 Thursday, March 19th anytime between 10am to 4:30pm. Please let us know what
 time to works for you and we can reserve it on our calendars.
 
Thank you!
Miranda


Miranda Maupin


Skeo Solutions | www.skeo.com


434-975-6700 x227
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From: Wetmore, Cynthia
To: Warren, Scott@DTSC
Subject: RE: more sampling production well questions
Date: Wednesday, January 14, 2015 3:18:00 PM


415-972-3059


Cynthia Wetmore, Technical Support Section
US.EPA, Region IX, Superfund Division
75 Hawthorne Street, San Francisco, 94105
(415)972-3059


-----Original Message-----
From: Warren, Scott@DTSC [mailto:Scott.Warren@dtsc.ca.gov]
Sent: Wednesday, January 14, 2015 3:15 PM
To: Wetmore, Cynthia
Subject: RE: more sampling production well questions


Should we call soon at 415 297 8576?
Scott Warren


Drinking Water Protection Team/GIS Team


________________________________________
From: Wetmore, Cynthia [Wetmore.Cynthia@epa.gov]
Sent: Wednesday, January 14, 2015 3:10 PM
To: Warren, Scott@DTSC
Subject: RE: more sampling production well questions


Thanks!


Cynthia Wetmore, Technical Support Section US.EPA, Region IX, Superfund Division
75 Hawthorne Street, San Francisco, 94105
(415)972-3059


-----Original Message-----
From: Warren, Scott@DTSC [mailto:Scott.Warren@dtsc.ca.gov]
Sent: Wednesday, January 14, 2015 3:02 PM
To: Wetmore, Cynthia
Subject: RE: more sampling production well questions


With Phuong now, will ask her and we may call you Scott Warren


Drinking Water Protection Team/GIS Team


________________________________________
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From: Wetmore, Cynthia [Wetmore.Cynthia@epa.gov]
Sent: Wednesday, January 14, 2015 2:58 PM
To: Warren, Scott@DTSC
Subject: FW: more sampling production well questions


Update.  John stopped by and he wants me to sample the actual in-use production wells d/g of the Site.  (CWSC
 279).  He also said we should sample the WRD wells - but I don't remember Phuong discussing those.  I have a call
 in.


Sorry to drag you into this - we can talk later if you get a chance.  Cynthia


[epa_seal_verysmall_trim]
Cynthia Wetmore, Technical Support Section US.EPA, Region IX, Superfund Division
75 Hawthorne Street, San Francisco, 94105
(415)972-3059


From: Wetmore, Cynthia
Sent: Wednesday, January 14, 2015 2:21 PM
To: Warren, Scott@DTSC
Subject: more sampling production well questions


Hi Scott,


I talked to Dana about waiting until April to analyze the three production wells and the two monitoring wells within
 2 miles of the Site, in light of the 2014 pCBSA sampling results.  She felt that Enrique had made a commitment to
 sample the drinking water wells before the treatment plant testing, so she thought we should quickly analyze even if
 I felt confident that pCBSA has not migrated there.  So I proposed the two active production wells as soon as I can
 get someone out there, and all five in April.


She asked me to discuss with you and get your thoughts.


(An aside, I am not sure how quickly I can sample the inactive production well.)


Thanks, Cynthia


[epa_seal_verysmall_trim]
Cynthia Wetmore, Technical Support Section US.EPA, Region IX, Superfund Division
75 Hawthorne Street, San Francisco, 94105
(415)972-3059








From: Wetmore, Cynthia
To: Cynthia Babich; Florence Gharibian
Cc: Miranda Maupin; pemodog@sbcglobal.net; LEONIDO-JOHN, STEVEN; Barton, Dana; Sanchez, Yolanda; Yogi,


 David; Safouh.Sayed@dtsc.ca.gov; Scandura, John@DTSC; Senga, Robert@DTSC; James Wells
Bcc: MARTINEZ, YARISSA
Subject: Re: Additional Montrose results
Date: Thursday, April 02, 2015 4:37:36 PM
Attachments: image003.png


Sorry Florence, I thought I had you in the cc: list.  Thanks, Cynthia W


From: Wetmore, Cynthia
Sent: Thursday, April 2, 2015 4:30 PM
To: Cynthia Babich
Cc: Miranda Maupin; pemodog@sbcglobal.net; LEONIDO-JOHN, STEVEN; Barton, Dana; Sanchez,
 Yolanda; Yogi, David; Safouh.Sayed@dtsc.ca.gov; Scandura, John@DTSC; Senga, Robert@DTSC;
 James Wells
Subject: Additional Montrose results
 


Hi Cynthia,
 
EPA has recently received updated sampling results. After the last Phase I test sampling results came
 back, Montrose elected to go back and re-sample the extraction wells, with EPA approval. 
 Montrose has tested the treatment system for a short duration three times, and all three results
 had higher than anticipated influent pCBSA levels.  The reason why is now apparent.  Extraction well
 UBA-EW-1 had increased pCBSA concentrations by a factor of nearly ten.   This well is located on the
 Montrose property and does not pose an immediate risk to the community.  
 
However, it does mean that Montrose will need re-evaluate the pumping strategy in the short term
 to minimize excessive pCBSA entering into the groundwater treatment system.  This may lead to
 adjustments in the pumping strategy.  This type of adjustment is not uncommon especially since
 design and construction has taken years.  Groundwater moves and shifts, and changes in
 concentrations are expected. 
 
EPA will ensure that the revised pumping strategy will continue to support the ability of the system
 to contain the contamination, stop the migration of the dissolved plume, and clean up the dissolved
 plume as required in the ROD.
 
Thanks, Cyntia W.
 
 


TGRS Extraction
 Well


pCBSA Concentration (ug/L)
Prior Result March 2015


UBA-EW-1 76,000 630,000
UBA-EW-3 37,000 13,000
BF-EW-1 130,000 Not Yet


 Sampled
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BF-EW-2 100,000 56,000
BF-EW-3 19,000 15,000
BF-EW-4 24,000 25,000
BF-EW-5 140,000 130,000
G-EW-1 10,000 Not Yet


 Sampled
G-EW-2 9,800 34,000
G-EW-3 3,700 4,800
G-EW-4 21,000 24,000


 
 
 
 
 
 
 


Cynthia Wetmore, Technical Support Section
US.EPA, Region IX, Superfund Division
75 Hawthorne Street, San Francisco, 94105
(415)972-3059
 


Cynthia Wetmore, Technical Support Section
US.EPA, Region IX, Superfund Division
75 Hawthorne Street, San Francisco, 94105
(415)972-3059
 








From: Wetmore, Cynthia
To: Lyons, John; Barton, Dana
Cc: Jolish, Taly; Mayer, Kevin; MARTINEZ, YARISSA; Ball, Harold; DIAZ, ALEJANDRO; LEONIDO-JOHN, STEVEN
Subject: Schedule for re-injection FW: Montrose Construction Update 11/17/2014
Date: Wednesday, November 19, 2014 7:52:00 AM
Attachments: image003.png
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The schedule is to complete work this week and perform batch test on Monday November 24th. 
 Contaminated groundwater will be treated through the system and held in a 20,000 gallon tank on-
site while analytical water testing is complete.  It is estimated that results will be back either


 December 1st or 2nd, at which time re-injection batch test will occur.  The prefinal inspection is Dec


 1st.  The final inspection is December 17th (due to my scheduling difficulties.)  I have told Montrose


 that if they would like to propose additional functional testing between the 1st and the 17th, EPA
 would evaluate and consider it.
 
So thumbnail schedule:
 


Batch test: November 24th


Prefinal Inspection: December 1st


Injection test with treated water: December 2nd


Continued intermittent treatment and reinjection:  December 4th through December 17th


Final Inspection; December 17th


Start-up/Shakedown period (with goal to operate as much as possible) December 18th –about end of
 February/March.  (TBD)
 
 
 
 
 
 
 


Cynthia Wetmore, Technical Support Section
US.EPA, Region IX, Superfund Division
75 Hawthorne Street, San Francisco, 94105
(415)972-3059
 
From: Cynthia Babich [mailto:delamoactioncommittee@gmail.com] 
Sent: Tuesday, November 18, 2014 8:23 PM
To: Blumenfeld, Jared
Cc: Wetmore, Cynthia; Mayer, Kevin; DIAZ, ALEJANDRO; Ball, Harold; Jolish, Taly; MARTINEZ,
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 YARISSA; Sayed, Safouh@DTSC; Battaglia, Lora K.; LEONIDO-JOHN, STEVEN; Angela Johnson
 Meszaros; Miranda Maupin; Yogi, David; Rodriguez, Dante; Barton, Dana; Tejada, Matthew;
 Florence Gharibian; Ron Isles; Markus Niebanck; dcapjane@aol.com; Lyles, Maurice (Boxer)
Subject: Re: Montrose Construction Update 11/17/2014
 
EPA,
Please do not re inject any treated water that still contains pCBSA. We feel we have a right to
 have this conversation with agency stakeholders. We are working hard to set up conversations
 about pCBSA and this issue of re injection of a chemical into a clean area of groundwater that
 we know very little about.  It is important to be precautionary with this chemical since little is
 know about its toxicity. 
It is very wrong to re inject a chemical into an area where is does not currently exist. We
 deserve the opportunity to fix this especially when it is easily fixable with the existing
 treatment system.
We had a meeting scheduled for the 21st, but key stakeholders were going away for the
 holidays, we are hoping December 15th will work to reschedule this meeting.
We are working really hard and will be really unhappy if we are not be given the courtesy and
 time needed to vet this issue.  The community has only been waiting decades.  Turning this
 system on can wait some days.
Thank you,
Cynthia Babich, DAAC Board of Directors and DAAC Core Group
 
On Mon, Nov 17, 2014 at 3:37 PM, Wetmore, Cynthia <Wetmore.Cynthia@epa.gov> wrote:


Hi Cynthia,
 
I had hoped to be completed with the pipeline installation work last week, but due to traffic
 control restrictions at Normandie Avenue and Torrance Boulevard, there was pipe still a
 small section to be completed after last week.  After the pipe is completed, the final
 segment of cable can be run through the area and we are done with the street work!  The
 estimate for completion is this week.  
 
Functional testing is continues at the Montrose Site.  Clean water has been run through most
 pieces of equipment.  Currently the Air Stripper is not meeting the air flow design
 requirements.  However, the Air Stripper was conservatively designed to remove VOCs to
 design standards without the operation of the HiPox system.  The HiPox system currently
 in place should remove a majority of the VOCs, and thereby, the Air Stripper, as operating,
 will meet design standards.  However, Montrose has contacted the Air Stripper
 manufacturer and will require that the system be able to operate at design air flow
 requirement.  The next test will be a batch test using water from the wells once the pipeline
 is installed.  The treated water will be held and tested prior to reinjection.  Also at the
 Montrose property, the storm water ditch was installed.
 
City of Los Angeles DPW and DOT inspectors were on Normandie Avenue last week
 inspecting the pipeline installation.  LA Fire Department inspected the treatment plant
 again.  GeoSyntec, the designer on record, inspected the work.
 
There were no detections of VOCs and no exceedances of noise levels or dust levels
 observed outside the exclusion zones.  I have attached last week’s dust and PID readings.
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Cynthia Wetmore, Technical Support Section
US.EPA, Region IX, Superfund Division
75 Hawthorne Street, San Francisco, 94105
(415)972-3059


--
Cynthia Babich
Founder and Director, Del Amo Action Committee
Coordinator, Los Angeles Environmental Justice Network
P.O. Box 549, Rosamond, CA   93560
310 769-4813   661 256-7144
delamoactioncommittee@gmail.com
pemodog@sbcglobal.net
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From: Wetmore, Cynthia
To: Lyons, John; Barton, Dana
Subject: Montrose TGRS Cost Estimates for Functional Test Water Discharge Options_020915.docx--REVISED
Date: Monday, February 09, 2015 3:58:00 PM
Attachments: Montrose TGRS Cost Estimates for Functional Test Water Discharge Options_020915.docx
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John, 
As requested by DTSC, here is CH2MHill’s cost estimate for the two options.
 
 
 


Cynthia Wetmore, Technical Support Section
US.EPA, Region IX, Superfund Division
75 Hawthorne Street, San Francisco, 94105
(415)972-3059
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Montrose TGRS Rough Order of Magnitude Cost Estimates for Functional Test Water Discharge Options
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At the request of EPA, CH2M HHILL prepared rough order of magnitude (ROM) cost estimates for two temporary discharge options for planned functional test water. These options are being considered in lieu of reinjection of all test water as currently designed and constructed at the TGRS Groundwater Treatment System (GWTS). 





Option 1 LGAC treatment to Non Detect pCBSA.  This option includes Treatment of pCBSA to non-detect (ND) concentrations using the existing LGAC system to reduce pCBSA from about 25,000 ug/L from upstream treatment steps and subsequent reinjection of treated test water.


 


Option 2 Sewer Discharge.  The option consists of discharging GWTS effluent at <25,000 ug/L as currently designed directly to a sewer connection.





Functional testing is assumed to occur for 8 hours per day over at 10 day testing period for a total of 80 hours of function testing time.  The corresponding volume of test water to be discharge based on a 700 gpm flow rate is about 3.4 million gallons.





The cost estimates provided below are rough order of magnitude (ROM) cost estimates. These discharge options are based on conceptual level considerations and have not been evaluated or engineered in detail. The implementability or practicability of these options have not been fully evaluated.





Option 1-- LGAC Treatment to Non Detect pCBSA


This options involves treating pCBSA to ND levels using the existing LGACS treatment system recently constructed. 


The existing LGAC system is comprised of two 20,000 lb. LGAC vessels that are configured to operate in conventional Lead/Lag configuration. However, the LGAC piping system is also configured to able to operate one LGAC bed at a time. 





The current LGAC was not designed for removal of pCBSA.  The overall design intent of the GWTS was to rely on upstream processes of to reduce pCBSA to 25,000 ug/L and to rely on the LGAC system to remove residual pesticides and residual VOCs while allowing pCBSA levels at <25,000 ug/L to pass through.  In order for the LGAC system to reduce pCBSA to ND levels, the LGAC beds would have to be operated one at a time in which one bed would be operated until its effluent contained detectable levels of pCBSA, while other LGAC bed would be undergoing a fast carbon change out and then be put on standby ready to be put online when the first LGAC bed effluent has detectable levels of pCBSA. 





For purposes of this estimate, a bed life of 4 hours has been assumed.  Currently, the bed life duration is not known, however, there is general consensus that the bed life would be a matter of hours, rather than days. Accordingly, carbon usage for the 80 hour test period is estimated at about 400,000 lbs as calculated below:





LGAC Usage = 20,000 lbs LGAC/bed x 2 beds per day x 10 days = 400,000 lbs LGAC





At an approximate cost of about $2/lb LGAC, carbon usage costs is estimated to be about $800,000. No piping modifications are needed for this option.





Other considerations


Because carbon bed life has not be established, an on-site mobile lab may be required to provide fast turnaround results to help establish carbon bed life. Testing may be required every hour until an approximate carbon change out cycle time is determined. Costs for this type of fast turnaround time for results have not been included in the cost estimate.





Carbon life may be substantially shorter or longer than the 4 hour change out cycle assumed for this rough cost estimate.





Option 2 Sewer Discharge.


For this option, the GWTS would treat pCBSA to current design levels of <25,000 ppb and discharge to a new sewer connection instead of being reinjected.





 To implement this, current discharge piping would have to be modified to direct the test water from the effluent discharge pumps to a new sewer connection.  This would involve installation of new valves, fittings and an 8” PVC pipeline to the edge of GWTS containment berm, and an 8” buried double contained pipeline to a new manhole near the existing sewer connection. The recently constructed sewer connection is not adequate because it was provided to handle a small sanitary waste flow from the new control room restroom and could not handle the large test water flow rate.





The estimated cost for Option 2 is summarized below:





			[bookmark: RANGE!A1:F8]Option 2-Sewer Discharge Cost Estimate (Rough Order of Magnitude)





			Item 


			Description


			Cost





			1


			Task 1: Installation of Valves, Fittings and 8" Sched 80 PVC Pipe to Retaining Wall*


			 $ 28,000 





			2


			Task 2: Installation of Buried 8" Double Wall Sched 80 PVC Pipe and Manhole


			 $ 61,000 





			3


			Task 3: Site Restoration


			 $ 4,000 





			4


			Oversight, Contractor OVHD/Profit, Contingency


			 $9,000 





			 


			Total


			 $102,000 





			 


			* Includes Mob/Demob Costs, Plans, Bonds


			 














Other Considerations





[bookmark: _GoBack]This option has not be evaluated for implementabilty and practicability. This option would require approval from LACSD via a permit application or modification. This could take months to get processed and approved.





Acceptance of this water has not been determined.  LACSD would need to be provided with a comprehensive treated water analysis and would be interested in more than just pCBSA. Other constituents such as TOC levels, metals, etc. would have to be identified and could be of concern to LACSD.





LACSD could request that this water be connected to an industrial sewer which may be further off site rather than to the nearby sanitary sewer. This could significantly increase the estimated cost but this has not been considered.





LACSD may impose a sewer connection fee as well as operating cost surcharges for various constituents (typical, flow, COD, TSS, etc.) which have not be accounted for in the cost estimate.











image1.jpeg












From: Wetmore, Cynthia
To: Lyons, John
Subject: email to c. BabichRE: Additional Phase I testing
Date: Wednesday, April 22, 2015 1:04:00 PM
Attachments: image001.png
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Cynthia Wetmore, Technical Support Section
US.EPA, Region IX, Superfund Division
75 Hawthorne Street, San Francisco, 94105
(415)972-3059
 


From: Wetmore, Cynthia 
Sent: Friday, April 10, 2015 3:08 PM
To: Cynthia Babich; 'Florence Gharibian'
Cc: Miranda Maupin; pemodog@sbcglobal.net; LEONIDO-JOHN, STEVEN; Barton, Dana;
 Sanchez, Yolanda; Yogi, David; Senga, Robert@DTSC; James Wells;
 'Willard.Garrett@dtsc.ca.gov'
Subject: Additional Phase I testing
 
Hi Cynthia & Florence,
 
Attached is the plan for the next step in the functional testing, which is to basically re-run
 the Phase I test, but with some adjustments to the HiPOx system.  As you may recall, the
 purpose of Phase I is to demonstrate that the HiPOx system can achieve the full range of
 ozone production, which it did not achieve during the first run of Phase I.
 
Montrose talked to the manufacturer of the HiPOx system who said that 60 minutes was
 insufficient time to warm-up the HiPOx system to allow maximum ozone production.  The
 manufacturer recommended to warm-up the HiPOx system by recycling water over and
 over again through the HiPOx system until the 27.3 mg/L maximum ozone level is achieved.
 
Once the 27.3 mg/L ozone level is achieved, Montrose will re-run the Phase I test two times. 
 The first test will be the same as the previous Phase I tests.  However, the second test will
 be run with a changed groundwater pumping rates.  In my email last week about the recent
 extraction well sampling, the pCBSA concentration in one of the extraction wells is
 significantly higher than expected.  For the second Phase I test, Montrose will change their
 groundwater pumping rates (i.e. lower the extraction rate in the high pCBSA concentration
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 well, and raise the extraction rate in the lower pCBSA concentration wells) to result in an
 overall lower pCBSA concentration into the treatment plant.  This influent groundwater
 concentration is closer to the influent pCBSA concentrations used in the design. 
 
EPA has also requested a sample between the GAC units to see where we are with the
 pCBSA break-through GAC. So far, the samples from the tank after both GAC units have
 been non-detect for pCBSA, but I don’t think that will last for very long.  I may get a better
 handle on how much longer pCBSA may continue to be treated to non-detect after seeing
 the results from that mid-GAC sample.
 
We expect the on-site storage tank to be full after these two Phase I tests.  Montrose will
 hold the treated water in the on-site storage tank to test it for contaminants.  EPA will
 approve that the treated water will be re-injected, only if the levels are below or meet the
 reinjection standards identified in the Record of Decision (ROD).
 
-Cynthia W.
 
 


Cynthia Wetmore, Technical Support Section
US.EPA, Region IX, Superfund Division
75 Hawthorne Street, San Francisco, 94105
(415)972-3059
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Dana, Would you like to fact check also? 
 
 
 


Cynthia Wetmore, Technical Support Section
US.EPA, Region IX, Superfund Division
75 Hawthorne Street, San Francisco, 94105
(415)972-3059
 


From: Ana Vargas [mailto:avargas@skeo.com] 
Sent: Tuesday, January 20, 2015 4:19 PM
To: dcapjane@aol.com; Warren, Scott@DTSC; Phuong Ly; barbara.lee@dtsc.ca.gov;
 sunger@waterboards.ca.gov; gsolomon@calepa.ca.gov; Shu-
Fang.Orr@waterboards.ca.gov; Wetmore, Cynthia
Cc: Miranda Maupin; Krissy Russell-Hedstrom; pemodog@sbcglobal.net
Subject: Del Amo/Montrose Draft January 9th Meeting Notes Request for Fact Check
 
Hello all, 
 
Thank you for your patience as we finalize the notes from the January 9th Del
 Amo/Montrose meeting. Please see attached for the draft write-up of the notes. In
 order to accurately capture what was discussed, we politely request a review of your
 comments and facts during the meeting. We would appreciate any changes or
 corrections to be sent by January 27th. Please feel free to contact me via phone or
 email with any questions or concerns. Thank you in advance for your time. 
    
 
Best regards,
Ana 
--
Ana Vargas, MSW
Bilingual Environmental Policy Intern 
Skeo Solutions  
[e] avargas@skeo.com 
[p] (434) 975-6700 x248
[m] (661) 609-0931
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Del Amo/Montrose Superfund Site 


Del Amo Action Committee pCBSA Technical Meeting 2


Site Name:

Del Amo and Montrose Superfund Sites 


Site Location:

Torrance, California




Meeting Date:
January 9, 2015


Meeting Location:
Holiday Inn, Torrance, California


Participants:

See Attachment 1


Introduction


Representatives of the Del Amo Action Committee (DAAC) and representatives of other interested community groups and state agencies met with representatives from the U.S. Environmental Protection Agency (EPA) on January 9, 2015 from 10 a.m. to 3:30 p.m. The purpose of the meeting was to discuss DAAC’s concerns about parachlorobenzene sulfonic acid (pCBSA) in groundwater near the Del Amo and Montrose Superfund sites in Torrance, California. Jane Williams of California Communities Against Toxics (CCAT) facilitated the meeting. Representatives from the EPA’s Technical Assistance Services for Communities (TASC) program provided technical assistance to DAAC during the meeting. The list of meeting participants and meeting agenda can be found in Attachments 1 and 2, respectively.


The meeting began with background presentations on the following topics:


· Groundwater Setting/pCBSA Occurrence



· Design of the current groundwater extraction and treatment system



· Toxicity of pCBSA



· Municipal Drinking Water Wells in General Vicinity of the Sites


Participants discussed various topics as they arose during the presentations. The purpose of the discussion after the presentations was for meeting participants to discuss pCBSA policy decisions and next steps for the treatment of pCBSA in groundwater near the Del Amo and Montrose Superfund sites. 


Presentation: Groundwater Setting/pCBSA Occurrence 


Scott Warren from California Department of Toxic Substances Control (DTSC) provided an overview of the lateral and vertical extent of benzene, chlorobenzene, and pCBSA concentrations in groundwater in the vicinity of the Del Amo and Montrose Superfund sites using a series of maps and aquifer cross-sections. Mr. Warren described EPA’s plan to extract groundwater from within the contaminated groundwater plumes, treat the groundwater at the new groundwater treatment facility, and re-inject the treated groundwater upgradient of the extraction wells. 


Following Mr. Warren’s presentation, Cynthia Wetmore (EPA) presented on the objectives for the design and operation of the groundwater treatment system for the dual site operable unit. Ms. Wetmore described the treatment process at the new facility and results from a batch test that EPA recently conducted. Ms. Wetmore explained that the objective for the aquifer reinjection is to reduce the potential for inducing movement of Non-Aqueous Phase Liquids (NAPLs) and limiting the possibility of vertical contaminant migration. Ms. Wetmore provided a preliminary summation of costs of the groundwater treatment system including upfront capital costs between $15-20 million and expected operational costs of $2 million per year. Ms. Wetmore described that the current system is designed for an extraction rate of approximately 700 gallons per minute (gpm) and cleanup objectives at 33 percent reduction of the dissolved plume (outside of the TI Waiver Zone) in 15 yrs, 66 percent reduction of dissolved plume in 25 years and 99 percent reduction of dissolved plume in 50 years. Ms. Wetmore added that the ROD did not include a specific cleanup standard for pCBSA (only a reinjection standard). She also expressed confidence in the accuracy of the computer model that has been used to verify the adequacy of the remediation design. 


Participants discussed various topics both during and after  the presentations. These discussion questions and comments included: 


· DAAC is concerned about the limited technology experience with pCBSA.


· Dr. Wells (TASC) had questions regarding the accuracy of the groundwater model for pCBSA given the sparse monitoring for this compound and relatively poor characterization of this plume compared to the better studied contaminants. Additionally Dr. Wells questioned the computer model’s accuracy given the need to predict groundwater conditions decades into the future.   


· Ms. Wetmore (EPA) remarked that a test of about 3-6 months would give EPA the confidence that the system is operating properly. Energy maintenance would be the main source of maintenance that would be required of the HiPOx system. Additionally, Ms. Wetmore discussed the cost and effectiveness of operating the HiPOx system with a fluidized bed reactor. Ms. Wetmore commented that it is more effective than HiPOx alone. She also noted that in general, fluidized bed reactors can be more expensive to build but less expensive to operate.  Additionally, Ms. Wetmore commented that although there are no engineering restraints, there is no room in the facility and the process of construction would not be quick. 



· Jane Williams asked about the technical feasibility to get a 99% efficiency with a HiPOx system. 



· Ms. Wetmore responded that efficiency of the HiPOx system depends on ozone and  contact time. She also noted that the current system could not achieve 99% reduction but that such efficiency is theoretically possible.


Presentation: Toxicity of pCBSA


Gina Soloman from California Environmental Protection Agency presented on findings regarding the toxicity of pCBSA. Dr. Soloman described past rat studies performed on pCBSA. Dr. Soloman discussed toxicology data and the effects of pCBSA on the endocrine system and as a potential carcinogen in rats and applying this information to human health. Additionally, Dr. Soloman described how California’s 25 ppm no-observed-effect level (NOEL) was calculated and what changes to that calculation would be applied today.   


Highlights from Ms. Solomon’s presentation included:


· Dr. Soloman discussed that there is limited data supporting that pCBSA is either an endocrine disrupter or carcinogen. Dr. Soloman provided animal case studies which both found no significant effects of pCBSA in rat health. Dr. Soloman described that the tests demonstrate there is well under a 10% chance that pCBSA is a carcinogen. Dr. Soloman’s review of studies concluded that more information is needed on this chemical.  


· Dr. Soloman described the calculation of California’s standard of 25 ppm. Dr. Soloman explained that the calculation was based on the first rat study and how the exposure translated for a human male of 70 kilograms (kg) with 2 liters (L) of water consumption per day. Dr. Soloman commented that this review revealed three uncertainty factors: rat to human applicability, the difficulty of translating the short-term tests into an understanding of health effects from long-term, chronic exposure, and general lack of change across the human population. 



· Dr. Soloman described that others have attempted to calculate a standard for pCBSA. Dr. Soloman noted that Nevada uses a groundwater screening level of (37 ppm) and Michigan calculated a pCBSA level of 35 ppm and with an uncertainty factor and relative source contribution which subtracts 20% additional exposure to the chemical through food and other sources. This lowered the number to 7.3 ppm. Dr. Soloman noted that California also uses a relative source contribution. However, for pCBSA there is no expectation that pCBSA is in other sources such as consumer products or foods.


· Dr. Soloman discussed  that making a recalculation of the standard pCBSA level today would require changes that would include a child protective number and a 3,000 fold uncertainty factor. 


· Dr. Soloman concluded that although she has not done a formal calculation, she predicts that if re-calculated, the recalculated pCBSA level would be lower than the current 25ppm standard. 



Participants discussed various topics both during and after  Dr. Soloman’s presentation. These discussion questions and comments included: 



· Dr. Wells (TASC) asked Dr. Soloman if the same animal tests that were done years ago with pCBSA had been perfomed with known toxic chemicals would they demonstrate higher effects in comparison to the pCBSA results?


· Dr. Soloman responded that known toxic chemicals like TCE would have shown more dramatic results even from the limited, short-term studies such as were performed on pCBSA. Dr. Soloman expressed that she is not satisfied with the limited data but also not seeing a huge problem.  



· Florence Gharibian (DAAC) commented that she would like to know more about the manufacturing process that created DDT which also generated pCBSA.


· Phillip Fernando (DAAC) asked Dr. Soloman whether has she come across any research directly with autism and any of these chemicals?


· Dr. Soloman responded thatthere have been lots of studies on autism and the main leads have been on mercury and flame retardents. There are environmental concerns but she hasn’t seen anything related to pCBSA and DDT. 


Following the discussion and questions, Jane Williams commented to the room that the parties involved were being asked to make a lot of decisions in the face of huge uncertainties.


Presentation: Drinking Water Wells 


Phuong Ly from the Water Replenishment District of Southern California (WRD) presented on drinking wells within the vicinity of the Del Amo and Montrose Superfund sites. Ms. Ly identified drinking wells within distances of 1 mile radius, 2 mile radius and 3 mile radius from the Del Amo and Montrose Superfund sites. Ms. Ly used a series of maps to display production wells, distinguishing between drinking water wells and monitoring wells. Additionally, Ms. Ly discussed the addition of pCBSA testing to the current monitoring program for the identified wells. Ms. Ly discussed specifics for the monitoring of pCBSA in the identified wells, including costs and sample time.  


Participants discussed various topics both during and after  Ms. Ly’s presentation. These discussion questions and comments included: 



· Florence Gharibian (DAAC) commented that WRD monitoring wells do not routinely test/screen for pCBSA. 


· If we wanted to do a baseline test prior to the test of the system;  



· What would be the most effective? 



· Longer term, what is the most useful?


· Jane Williams (CCAT) discussed the two different methods for pCBSA: Method 300 does not accurately reflect pCBSA contaminant levels and Method 314 is only about 80% accurate and suggested better accuracy in Non-Aqueous Phase Liquids (NPLs). 



· DAAC stongly believes that short-term testing will not yield enough data. Furthermore, DAAC feels that this testing will not be enough to make concrete decisions on treatment plan.


· Barbara Lee (DTSC) commented that the challenge is to have enough information about pCBSA without leaving the other more toxic chemicals in the ground longer than they need to be. 


· Jane Williams expressed that she feels that the current Superfund cleanup process is ineffective. 


Post-Presentation Discussion: Policy Discussion


During this part of the meeting, participants discussed pCBSA policy decisions and next steps for the treatment of pCBSA in groundwater near the Del Amo and Montrose Superfund sites. 


The discussion covered the following:


· Jane Williams (CCAT) would like to know what can be done to improve the accuracies in prediction limits of methods that are being used for testing. Ms. Williams commented that it would be a good idea to look at the data and create reinjection number that would take the place of a Public Health Goal (PHG). 


· Meeting participants discussed the possibility of dividing treatment and data collection efforts between various agencies and addressing known toxic chemicals (benzene and cholorbenzene) making the cleanup process more efficient. Additionally, participants commented that  addressing known chemicals now is critical because the contamination in the plumes are currently completely uncontrolled. The treatment system would benefit the problem and and sequencing the treatment plan would include the data DAAC seeks on pCBSA.  



· Dr. Wells (TASC) suggested sequencing the treatment plan, commenting that if everyone was committed to revisiting the 25ppm pCBSA number, part of that process might be for EPA to run the 5-day test, because this would be needed to understand what the current system is capable of if optimized to treat pCBSA. (i.e., it might be infeasible to not run the 5-day test until the re-analysis is complete because the test might be an integral part of the reanalysis).


· Markus Niebanck (TASC consultant) reminded that TASC had, on behalf of DAAC, recommended the EPA coordinate a review of the plan to reinject pCBSA in a comment submittal dated April 2013 in the TASC technical memorandum “Summary and Review of the Potential Health Hazards and Controls to Address the Hazards Associated with the Torrance Ground Water Remediation System (TGRS) Construction Activities at the Montrose Superfund Site.”  As discussed at prior meetings, EPA was again notified that the agency had still not responded to these comments.  The request for response was reiterated.


· EPA believes the 5-day test would be enough to retrieve data to inform modeling for groundwater treatment plan. 



· Comment regarding the soil vapor intrusion issue. This is only a concern for volatile contaminants in the uppermost aquifer; groundwater plumes are more extensive in the deeper zones, but they are not posing a risk of vapor intrusion. 



· The Los Angeles Regional Water Quality Control Board (LARWQCB) provided an attorney to comment on the anti-degradation policy. The attorney discussed that the anti-degradation policy allows some degradation of water as long as it protects beneficial usage. The LARWQCB must take into account cost of treatment and how it is being controlled. Additionally, there is a permit exemption for federal Superfund Sites under the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA). However, LARWCB will conduct an anti-degradation analysis in accordance with the procedures followed when they issues permits.



· Sam Unger from the (LARWQB) followed up regarding the anti-degradation policy questions DAAC proposed during the last meeting
 noting that the question is challenging because they are dealing with a contaminant without a PHG. Mr. Unger further remarked that the degradation of water can be allowed in some cases. However, given the uncertainty with pCBSA and how it was not spelled out too clearly in the ROD, two conlusions have been reached regarding the antidegradation policy analysis. The two conclusions reached by LARWQCB on the anti-degradation policy are as follows:  



· Regarding the short-term (5-day testing discussed), if such a test were to be conducted, it is his opinion that a relatively limited mass of pCBSA would be reinjected and for that reason there is no need for an anti-degradation analysis in association with this contemplated test. 



· Regarding the long-term (reinjection of pCBSA into the groundwater): An antidegradation analysis is needed to evaluate the proposed plan for reinjection in terms of California SWRCB resolutions and policies. This analysis looks at the nature of aquifer and beneficial uses. LARWQCB proposes to conduct an analysis in an open and transparent manner. Under the anti-degradation policy, public comment is not required but LARWQCB will work with the community to provide opportunity for public participation. 


· The TASC technical advisors remarked that both have seen the HiPOx unit in operation, but not at the scale of the proposed groundwater treatment plan. 



· WRD offered to use some of their wells to monitor pCBSA and other contaminants relevant to the Del Amo and Montrose Superfund sites. Meeting participants raised concerns about the possibility of findng pCBSA in the water wells checked by WRD and the impact it would have on the ROD. 


· EPA would have to restructure the treatment plan if pCBSA was found in the drinking water systems tested by WRD given that the ROD was constructed under the idea that contaminants would not reach the drinking wells. 


· WRD and Office of Environmental Health Hazard Assessment (OEHHA) can apparently propose a provisional pCBSA concentration for groundwater (not an official PHG).


· Cynthia Medina (DAAC) expressed concern that the groundwater treatment plan will expose them to chemicals. 



· Dr. Soloman addressed the concern that the community is being exposed to pCBSA, commenting that pCBSA concentrations are at 40 ppm and the current system would decrease to below 25 ppm. Dr. Soloman added that the reinjection would take place in the same aquifer that has pCBSA.  



· DAAC does not want the reinjection number to be at 25 ppm and would prefer to establish a PHG. However, Dr. Soloman remarks that a PHG would require a better datatset to stand up to peer review and can take up to 6-8 years. DAAC would want to go down a path that is logical and faster.  



· DAAC remarked that it seems the state needs to have a response level as a first step for the state and EPA to make an informed decision.  


· How come we do not have a more robust understanding of how these treatment systems are working?


· DAAC representative expressed that what may be needed is one more treatment unit in another location and that the current treatment plan is not enough.


· Goal of the containment zone is to keep dissolved phase of all contaminants from spreading once the system is running. 



Next Steps


The discussion concluded with the following next steps:  


· WRD and EPA will run tests to see if there is pCBSA in the drinking water wells identified in the presentation by WRD.


· TASC will send the 2013 technical comments provided by TASC technical advisors to Barbara Lee (DTSC) and request that EPA share the 2012 Construction Quality Assurance Plan with DTSC.


· Scott Warren (DTSC) will consult with other site managers on the HiPOx  oxidation process and gather more information regarding efficiency using a fluidized bed reactor. 


· Shu-Fang Orr from the California State Water Resources Board and Phuong  Ly (WRD) in consultation with Gina Soloman (California EPA) and OEHHA will construct a response level for pCBSA in place of a PHG. 


· EPA will work on finding and setting up a call with a technical advisor who has expertise on pCBSA for DAAC. 


· LARWQB will review the process for anti-degradation analysis and will be starting that process and involving the public 



· TASC will work to set up a conference call check-in meeting in three weeks to report progress on next steps identified above.  
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1  INTRODUCTION



On behalf of Montrose Chemical Corporation of California (Montrose), this Operations and Maintenance (O&M) Manual addresses groundwater remediation activities to be conducted at the Montrose Superfund Site (Site) in Los Angeles, California (Figure 1).  This O&M Manual was prepared in response to the draft Partial Consent Decree (CD) Statement of Work (SOW) for the Dual Site Groundwater Operable Unit, Operations and Maintenance.  The Partial CD is currently under negotiation, but the O&M Manual is one of the Remedial Action documents required for the Dual Site Groundwater Operable Unit.


A Partial CD for construction of the Dual Site Groundwater Operable Unit treatment system was finalized in August 2012.  Montrose began construction of the Torrance Groundwater Remediation System (TGRS) in March 2013 and is scheduled to complete construction in November 2014.  This draft O&M Manual is being provided in advance of construction completion for EPA and State review.  Following review by EPA and the State, the O&M Manual will be finalized in accordance with the schedule reflected in the Partial CD (within 120 days of the final construction inspection).   


1.1 Background


Montrose manufactured technical grade dichlorodiphenyltrichloroethane (DDT) at this location from 1947 to 1982, and the United States Environmental Protection Agency (USEPA) proposed the Site for the Superfund National Priorities List (NPL) in 1984.  Remedial investigations conducted at the Montrose Site have documented chemical impacts to groundwater including chlorobenzene, a volatile organic compound (VOC) and raw material used in the DDT manufacturing process (USEPA, 1998).  



In 1999, EPA issued a Record of Decision (ROD) for the Dual Site Groundwater Operable Unit encompassing both the Montrose and Del Amo Superfund Sites (USEPA, 1999).  The groundwater remedy selected by EPA involved groundwater extraction, treatment, and reinjection (i.e., pump and treat).  Due to the presence of dense non-aqueous phase liquid (DNAPL) at the Montrose property, EPA established a Technical Impracticability (TI) Waiver Zone surrounding the Montrose property.  The groundwater remedy requires hydraulic containment of dissolved chlorobenzene within the TI Waiver Zone and simultaneous chlorobenzene plume reduction to In-Situ Groundwater Standards (ISGS) outside of the TI Waiver Zone.  The groundwater remedy is currently under construction and scheduled to be concluded in November 2014.        


1.2 Hydrogeology



The hydrologic units associated with the Dual Site Operable Unit are briefly summarized below (from shallowest to deepest):



Upper Bellflower Aquitard (UBA)/Water Table Unit:  This water-bearing unit typically occurs from approximately 60 to 105 feet below ground surface (bgs) at the Site.  The unit is characterized by interbedded layers of fine-grained sand and silt/clay.  The horizontal hydraulic gradient across the UBA at the Site is typically less than 0.001 vertical feet per horizontal foot (ft/ft) and in a southerly direction.  The UBA is the uppermost water-bearing unit and is also hydraulically consistent with the Middle Bellflower B Sand (MBFB) as defined at the Del Amo Superfund Site (Figure 2).



Middle Bellflower C Sand (MBFC):  The MBFC directly underlies the UBA and typically occurs from approximately 105 to 130 feet bgs.  The MBFC is predominantly composed of fine-grained sand with increasing grain size towards the bottom of the unit.  The MBFC is a confined aquifer with water levels only slightly deeper than in the UBA.  The horizontal hydraulic gradient in the MBFC is also typically less than 0.001 ft/ft and in a southeasterly direction (Figure 4). 



Gage Aquifer (Gage):  The Gage is the aquifer unit underlying the MBFC and typically occurs from approximately 140 to 200 feet bgs at the Montrose property.  The Lower Bellflower Aquitard separates the two aquifer units.  The Gage is predominantly composed of fine-grained sand with decreasing grain size towards the bottom of the unit and is relatively homogeneous at the Site.  The Gage is a confined aquifer unit with water levels typically 1 to 2 feet deeper than in the MBFC.  The horizontal hydraulic gradient in the Gage is also typically less than 0.001 ft/ft and in a southeasterly direction (Figure 6).  



Lynwood Aquifer (Lynwood):  The Lynwood is the aquifer unit underlying the Gage and typically occurs beginning at a depth of approximately 230 feet bgs.  The Gage-Lynwood Aquitard separates the two aquifer units.  The upper portion of the Lynwood is predominantly composed of fine to medium-grained sand, while underlying portions are predominantly composed of well-graded sands, gravelly sands, and sandy gravels.  The Lynwood is a confined aquifer with water levels approximately 10 feet deeper than in the Gage.  The horizontal hydraulic gradient in the Lynwood is typically only 0.0002 ft/ft and in a northeasterly direction.  



1.3 Extent of Dissolved-Phase Chemicals



Chlorobenzene and para-chlorobenzenesulfonic acid (pCBSA) are the two primary chemicals of concern for groundwater beneath and downgradient from the Montrose property.  DDT is insoluble in water and has been infrequently detected at low concentrations in wells, located at or near the Montrose property, containing elevated concentrations of chlorobenzene (see Final Remedial Investigation Report, EPA, 1998 for details).  The extent of chlorobenzene and pCBSA in groundwater at the Site was last documented in 2012 and is briefly summarized as follows for each of the three uppermost water-bearing units:



Water Table Unit


Chlorobenzene has been detected in the UBA in concentrations up to 380,000 micrograms per liter (ug/L) at the Montrose property, which is approximately 95% of the solubility limit and substantially higher than the concentrations observed in the underlying water-bearing units.  This water-bearing unit contains DNAPL, which is the primary source of chlorobenzene to the saturated zone at the site.  However, due to the low horizontal hydraulic conductivity of the UBA, dissolved chlorobenzene concentrations above the ISGS see Record of Decision, EPA, 1999) of 70 ug/L extend a limited distance of approximately 1,000 feet downgradient from the Montrose property as shown in Figure 2. 



pCBSA has been detected in the UBA in concentrations up to 470,000 ug/L at the Montrose property.  The extent of pCBSA in the UBA is similar to the extent of chlorobenzene as shown in Figure 3.  No ISGS was established for pCBSA, which is not a common environmental contaminant, but EPA established an injection limit of 25,000 ug/L for pCBSA as part of the Record of Decision for the Montrose Superfund Site (EPA, 1999).    



MBFC


Chlorobenzene has been detected in the MBFC in concentrations up to 87,000 ug/L at the Montrose property.  The MBFC has a higher hydraulic conductivity than the UBF, and consequently, chlorobenzene concentrations above the ISGS extend a distance of approximately 4,700 feet downgradient from the Montrose property as shown in Figure 4.



pCBSA has been detected in the MBFC in concentrations up to 130,000 ug/L downgradient from the Montrose property.  Due to its high solubility (relative to chlorobenzene), pCBSA extends up to a distance of approximately 5,400 feet downgradient from the Montrose property as shown in Figure 5.    



Gage Aquifer


Chlorobenzene has been detected in the Gage in concentrations up to 16,000 ug/L and at a distance of approximately 4,300 feet downgradient from the Montrose property as shown in Figure 6.  pCBSA has been detected in the Gage in concentrations up to 49,000 ug/L and at a distance of approximately 8,200 feet downgradient from the Montrose property as shown in Figure 7.   


Lynwood Aquifer



Chlorobenzene has only been detected in 1 of 7 Lynwood monitoring wells (LW-1) at a concentration below the ISGS, and pCBSA was also only detected in 1 of 7 Lynwood wells (LW-1) at a concentration of 390 ug/L.



1.4 Remedial objectives



Remedial Action Objectives (RAOs) for the groundwater remedy were established in Section 9.2 of the ROD (USEPA, 1999) as follows:



1. Where technically practicable, reduce the concentrations of contaminants in Joint Site groundwater to ISGS levels;


2. In areas of groundwater where attainment of ISGS levels is not technically practicable, contain contaminants within their current lateral extent and depth;



3. Isolate NAPL by surrounding it with a zone of groundwater from which dissolved phase contaminants cannot escape;



4. Prevent lateral and vertical migration of dissolved phase contaminants at concentrations greater than ISGS levels to areas where currently they are not present or are below ISGS levels; and 



5. Protect current and future users of groundwater from exposure to Joint Site groundwater contaminants at concentrations above ISGS levels.



The ISGSs are the more stringent of the federal and state maximum contaminant levels (MCLs).  For chemicals with neither a federal or state MCL, the ISGS is the EPA Region 9 tap water preliminary risk goal (PRG).  The ISGSs for the groundwater remedy are provided in Table 1.   



1.4.1 ROD Requirements



Section 13 of the ROD established provisions for hydraulic containment, plume reduction, and pCBSA.  The provisions specified in the ROD that are relevant to TGRS operations (as opposed to monitoring) are re-iterated below for reference (not all aspects of the ROD provisions are reiterated here for purposes of brevity):



Hydraulic Containment Objectives (Provision 8.02.01 of the ROD)



· Containment of the chlorobenzene plume within the containment zone shall be affected by hydraulic extraction of groundwater from one or more extraction wells, followed by treatment of extracted water, followed by aquifer injection of the treated water through one or more injection wells.  


Plume Reduction Objectives (Provisions 9.03.02 and 9.03.04 of the ROD)



· Hydraulic extraction shall occur at a combined pump rate of approximately 700 gallons per minute (gpm), mostly in the MBFC Sand and the Gage Aquifer;



· The remedy shall be designed such that, at a minimum, the rate of plume reduction achieves the following performance criteria when modeled by a remedial design model approved by EPA.  The following performance standards shall apply:



· 33% of the volume of the chlorobenzene plume outside the containment zone with concentrations above ISGS levels plume shall be removed in 15 years;



· 66% of the volume of the chlorobenzene plume outside the containment zone with concentrations above ISGS levels plume shall be removed in 25 years;



· 99% of the volume of the chlorobenzene plume outside the containment zone with concentrations above ISGS levels plume shall be removed in 50 years.



Provisions for pCBSA (Provision 12.01 of the ROD)



· No water containing pCBSA at concentrations exceeding 25,000 ug/L shall be injected into the ground in the course of this remedial action.


1.5 Organization of O&M Manual



The O&M Manual is organized into four sections as follows:



· Section 2 contains a detailed description of the TGRS system and its components.


· Section 3 contains O&M information including operating instructions, maintenance instructions, and startup/shutdown procedures.


· Section 4 contains startup and testing instructions.


· Section 5 contains O&M reporting requirements.


O&M related forms and checklists are provided in Appendix A.  Equipment manuals and specification sheets are provided in Appendix B.  Equipment drawings, process flow diagrams (PFDs), and process & instrumentation diagrams (P&IDs) are provided in Appendices C and D.  


The manual provides information on how to operate and maintain the TGRS system.  Three additional supporting documents will be submitted under separate cover as follows:



· Site-Specific Health and Safety Plan (HASP)



· Field Sampling Plan (FSP)



· Quality Assurance Project Plan (QAPP)



The above plans are referenced in the O&M Manual in Section 3 where appropriate but are not included as appendices and will be submitted under separate cover in accordance with the schedules established in the Partial CD SOW for TGRS O&M.   



2 TGRS DESCRIPTION


The TGRS system is designed to capture groundwater using a series of extraction wells located along the center of the dissolved chlorobenzene plumes in the Water Table Unit, MBFC, and Gage Aquifer, and convey the groundwater to a centralized treatment system.  The treatment system is designed to remove or oxidize dissolved concentrations of VOCs and pCBSA using advanced oxidation, air stripping, and carbon adsorption technologies.  The treated groundwater is reinjected into the Gage Aquifer at injection wells located along the flanks of the dissolved chlorobenzene plume.  The TGRS system includes the following components:


· Groundwater Extraction System


· Groundwater Treatment System


· Advanced Oxidation Process Area



· Air Stripper Area



· Vapor Treatment and Emission System  



· LGAC Polishing Area



· Effluent Storage and Reinjection Area



· Utility Tank System


· Truck Loading/Unloading Area



· Control Building


· Site Utilities



· Site Security


· Groundwater Reinjection System



A TGRS infrastructure location map is provided as Figure 8.  The individual TGRS system components are described in the following sections.


2.1 GROUNDWATER EXTRACTION SYSTEM



The groundwater extraction system consists of 12 extraction wells and other components as follows:



· Three Water Table Unit extraction wells (UBA-EW-1, UBA-EW-3, and MBFB-EW-1)


· Five MBFC extraction wells (BF-EW-1 through BF-EW-5)


· Four Gage Aquifer extraction wells (G-EW-1 through G-EW-4)


· Twelve electric submersible pumps and downhole pressure transducers


· Twelve well vaults, instrumentation, and controls


· Groundwater pipeline conveyance system  


The locations of the 12 extraction wells are shown in Figure 8.  Extraction wells UBA-EW-1 and BF-EW-5 are located at the Montrose property.  Wells MBFB-EW-1, BF-EW-1, and G-EW-1 are located at the Waste Management property.  Wells BF-EW-2 through BF-EW-4 and G-EW-2 through G-EW-4 are located in public streets south and southeast of the TGRS treatment system.  An extraction well schedule is provided in Table 2.  Target extraction rates for each extraction well are provided on Table 3 and summarized as follows:  


			Extraction Well


			Flow



(gpm)





			MBFB-EW-1


			0





			UBA-EW-1


			25





			UBA-EW-3


			15





			BF-EW-1


			42





			BF-EW-2


			72





			BF-EW-3


			72





			BF-EW-4


			137





			BF-EW-5


			27





			G-EW-1


			120





			G-EW-2


			60





			G-EW-3


			25





			G-EW-4


			105





			Total


			700








Well MBFB-EW-1 has a capacity of approximately 5 gpm but will not be operated at startup.  Dissolved arsenic and tert-butyl-alcohol (TBA) have been detected at this well at concentrations in excess of federal and state MCLs or action levels.  The need to operate MBFB-EW-1 will be re-evaluated at a future time.   


At each extraction well, an electric submersible pump has been installed to continuously extract groundwater and convey it to the treatment system compound via a belowground double-contained high density polyethylene (HDPE) pipe conveyance system.  The conveyance system is configured so that groundwater from all extractions wells, except for UBA-EW-3 and MBFB-EW-1, is commingled into one common 10-inch diameter HDPE “header” pipe that terminates inside the treatment pad.  Dissolved arsenic concentrations above the federal and state MCL have previously been detected at UBA-EW-3 and MBFB-EW-1.  Groundwater from wells UBA-EW-3 and MBFB-EW-1 is commingled into a 1½-inch diameter HDPE header pipe that also terminates inside the treatment pad for pre-treatment of dissolved arsenic concentrations, if necessary.  The 1½-inch diameter header pipe includes isolation valves that allow for either (a) commingling with groundwater from the 10-inch diameter header, or (b) diversion to an arsenic pre-treatment system if necessary to meet discharge limits.



Belowground polyvinyl chloride (PVC) electrical conduit, co-located with the groundwater piping, conveys power and controls cabling to the extraction wells.  Rectangular belowground concrete and polymer-concrete pull-boxes are placed in-between conduit duct-bank runs in the public ROW and on private property.  Pull-boxes are equipped with either traffic-rated steel or polymer-concrete lids.  


A submersible pressure transducer has been placed in each well for measuring the water level and associated drawdown.  Conveyance piping at each wellhead is fitted with a flowmeter and pressure transmitter, each with a 4 to 20 milliamp (mA) analog signal, an electrically operated ball valve for groundwater extraction rate control, a manual gate valve for further extraction rate control and wellhead isolation while the well is not operating, a swing check valve, and a manual pressure relief valve.  All wellhead components are contained within an 8-foot deep belowground rectangular concrete well vault with traffic rated steel manhole lids and a float-type leak detection device located near the vault floor.  The G-EW-3 well vault has one lid; all other well vaults have two. 


Submersible pumps receive power from either the treatment system control room or a remote Southern California Edison (SCE) power drop located in the public Right-of-Way (ROW) on Budlong Avenue.  Electronic instrumentation and controls (submersible pressure transducer, flowmeter, pressure transmitter, electronic valve, and leak detection float) communicate via copper wire either directly with the Main Control Panel in the treatment system control room or with Satellite #2 located in the public ROW on South Royal Boulevard.    Satellite #2 is an aboveground weather-proof metal enclosure mounted on a concrete pedestal, equipped with a programmable logic controller (PLC) and human-machine interface (HMI).  Satellite #2 communicates with the Main Control Panel via fiber optic cable.  The locations of the Satellite #2 power and metering panels are shown in Figure 8.


Six extraction wells receive power from and communicate directly with the treatment system control room including UBA-EW-1, UBA-EW-3, MBFB-EW-1, BF-EW-1, BF-EW-5, and G-EW-1.  The remaining wells receive power from and communicate directly with the Satellite #2 control panel including BF-EW-2 through BF-EW-4 and G-EW-2 through G-EW-4.


PFDs and P&IDs for the extraction wells and related controls are provided in Appendix D.  An As-Built Drawing package will be provided as part of the Construction Completion Report and will include extraction well construction diagrams, pull box locations, underground pipe and conduit trench sections, extraction wellhead details, blowoff and air-release assembly details, and isolation valve details.       


2.1.1 Isolation Valves



The extraction pipeline contains a total of 10 isolation valves located in either concrete valve vaults or adjustable valve boxes.  The isolation valves will be fully open except when maintenance or repairs are required to specific pipeline segments.  Isolation valves are fitted with an operating nut for operation from ground surface using a T-handle extension.  The locations of the isolation valve vaults and boxes are shown in Figure 9 and summarized as follows:   



Extraction Isolation Valves



· Station 112+60, Normandie Avenue, isolates UBA-EW-3



· Station 117+50, Normandie Avenue, isolates all extraction wells except MBFB-EW-1, BF-EW-1, and G-EW-1



· Station 130+50, Torrance Boulevard, isolates G-EW-3



· Station 201+50, Torrance Boulevard, isolates BF-EW-2, BF-EW-3, BF-EW-4, G-EW-2, and G-EW-4



· Station 209+70, Torrance Boulevard, isolates G-EW-4



· Station 300+15, 209th Street, isolates BF-EW-2, BF-EW-4, and G-EW-2



· Station 313+60, Royal Boulevard, isolates BF-EW-4



· Station 400+25, 210th Street, isolates G-EW-2



· Stations 410+25 and 411+12, Javelin Street Bridge, isolates bridge crossing



2.1.2 Air Release/Blowoff Assemblies



The extraction pipeline contains a total of 12 air release and 8 blowoff assemblies.  The assemblies are located in concrete or polymer concrete boxes and typically in the curb.  However, some are located on private property or share an isolation valve vault.  Air release assemblies are located at high points in the pipeline and allow trapped air to be released, if any.  Blowoff assemblies are located at low points in the pipeline and allow evacuation of accumulated solids, if any.  The air release and blowoff assembly valves will be fully closes except when in use to bleed air or evacuate the pipeline.  The locations of the air release/blowoff assemblies are shown in Figure 10 and summarized as follows:   



Air Release Assemblies



· Station 0+10, Montrose Property


· Station 0+10, Montrose Property, arsenic pre-treatment line



· Station 112+60, Normandie Avenue, arsenic pre-treatment line



· Station 117+50, Normandie Avenue



· Station 127+62, Torrance Boulevard



· Station 129+70, Torrance Boulevard



· Station 213+95, Budlong Avenue



· Station 306+30, 209th Street



· Station 319+00, Royal Boulevard


· Station 406+29, 210th Street



· Station 411+15, Javelin Street


· Station 506+87, Montrose Property


Blowoff Assemblies



· Station 110+07, Normandie Avenue


· Station 138+92, Brighton Avenue



· Station 206+10, Torrance Boulevard



· Station 311+00, Royal Boulevard


· Station 322+30, 212th Street



· Station 408+70, New Hampshire Avenue



· Station 502+10, Montrose Property



· Station 700+82, Waste Management Property



2.2 GROUNDWATER Treatment System


All groundwater process equipment is located on a secured concrete treatment pad at the Montrose property as shown in Figure 11.  Treatment equipment is secured with wrought iron fence and the treatment pad perimeter is monitored by an alarm system with motion detectors and video surveillance.  The treatment pad additionally includes outdoor lighting.  A concrete curb around the treatment pad perimeter provides containment of any accidental spills in the treatment area at the time of loading and unloading or unforeseen tank, container, or pipe leaks.  The treatment pad is divided into the following seven (7) areas and includes steel pipe racks to support overhead treatment system conveyance pipe:  



· Influent Storage Area



· Advanced Oxidation Process Area



· Air Stripper Area



· Liquid-Phase Granular Activated Carbon (LGAC) Polishing Area



· Effluent Storage and Reinjection Area



· Vapor Treatment and Emission System



· Utility Tank System



The treatment pad includes a trench drain and sump, each with galvanized steel grating at floor level, for collection of fluids that collect on the floor.  The truck loading/unloading area adjacent to the treatment pad is plumbed to the sump, beneath the concrete surface, for collection of fluids on the truck loading/unloading area floor.  One sump pump with a spare (2 pumps total) is located in the sump to transfer collected fluids to the utility tank via overhead 4-inch diameter carbon steel pipe.  Only one pump will operate at any given time.  The spare pump will be available as a backup.  For level sensing, low, high, and high-high level float switches, are installed in the sump.  An additional high-high level float switch is installed for redundancy.  Sum pump operation is controlled based on sump level and each sump discharge line includes a pressure gauge and swing check valve.  An additional isolation valve is installed further downstream, after both pumps.



The treatment pad includes an ozone destruct system for removal any ozone collected in the air stripper feed and the influent storage tanks.  Advanced oxidation process effluent either transferred to the air stripper feed tank or recirculated to the influent storage tanks has the potential for generating low concentrations of gaseous ozone in the tank headspace.  Each of these three tanks has a 4-inch diameter stainless steel pipe connection at the top with a butterfly isolation valve, plumbed to a common 55-gallon capacity ozone destruct vessel.  The head-space in each tank is allowed to passively vent through the ozone destruct vessel to the atmosphere.  Manganese dioxide catalyst contained within the vessel decomposes any ozone to oxygen.       



Potable water from the City water supply is conveyed belowground to the treatment compound via an 8-inch diameter HPDE pipe.  The pipe transitions to stainless steel once inside the compound and supplies potable water to a backwash water inlet connection at the LGAC manifold, three combination emergency shower and eyewash stations, and two hose reels.



The treatment pad includes two forklift ramps to facilitate delivery of chemical totes and drums to within the treatment pad perimeter, including sequestering and defoaming agent and acid.  The forklift ramp is also used for removal of empty chemical totes and mobilization of a forklift for unscheduled equipment maintenance as needed.   



Dissolved arsenic concentrations will be monitored during initial operation of the TGRS system.  An area of the treatment pad is available for placement of arsenic pre-treatment equipment, if necessary, and the extracted groundwater from the 1-1/2-inch header can be diverted to the equipment if arsenic concentrations indicate that pre-treatment is necessary.  The treatment pad layout is shown in Figure 11.  The structural concrete details for the treatment pad will be provided in the As-Built Drawing package as a separate document. 


2.2.1 Influent Storage Area



The influent storage area consists of the following components:


· Two 40,000-gallon influent storage tanks, Tanks 3710A/B 


· One centrifugal transfer pump with a spare (2 pumps total), Pumps 3610A/B



· One dual filter-bag system, Filters 3410A/B



· Instrumentation and Controls 


Groundwater from the extraction wells is sent to the influent storage area via two (one 10-inch and one 1-1/2-inch) belowground HDPE conveyance pipes.  The conveyance pipes transition above ground from HDPE to carbon steel once inside the secondary containment area of the treatment compound.  The steel conveyance pipe is connected near the top (inlet) of two 40,000-gallon aboveground, atmospheric, carbon steel vertical tanks for storage of the extracted groundwater.  Each tank also includes a 12-inch stainless steel pipe connection, and a 6-inch carbon steel pipe connection, each near the top, to receive recirculated advanced oxidation process effluent water (12-inch pipe) and Utility Tank 3750 water (6-inch pipe).  Each pipe connection to the tanks includes a gate vale for isolation.  Each storage tank is equipped with an ultrasonic level sensing transmitter and high-high level float switch and is plumbed to an ozone destruct vessel to prevent any ozone collected in the tank head-space from escaping to atmosphere.  Each tank is also equipped with a vacuum relief valve (VRV), pressure relief valve (PRV), rupture disc, and overflow drain pipe mounted on the side of the tank.  For tank rupture protection, the rupture disc is set to rupture at specific pressure and any water escaping as a result will be diverted, via the overflow drain pipe, to the treatment compound floor within the containment area for drainage into a trench drain and sump. 



One transfer pump with a spare is located near the bottom (outlet) of the storage tanks to transfer stored groundwater through filtration to the AOP area.  Only one pump will operate at any given time.  The spare pump will be available as a backup.  Isolation valves can be closed to allow for individual maintenance on each pump.  Each transfer pump is equipped with a variable frequency drive (VFD) located in the control room that increases or decreases the pump motor speed.  The speed of the transfer pumps are controlled based on user defined set points associated with storage tank level.  A swing check valve and pressure gauge is installed on the discharge piping for each of the two pumps, and a single magnetic flowmeter with digital display and 4 to 20 mA signal is installed on the discharge line further downstream (after both pumps).   


Downstream from the transfer pump, groundwater is sent via carbon steel pipe through two filter-bag housings, in parallel, for removal of particulates.  Bag filter performance is monitored by two pressure indicating transmitters (PITs), one upstream and one downstream of the dual filter bag system, and four dial pressure gauges, one upstream and one downstream of each housing.  When the differential pressure across one of the bag filters reaches a user-defined level, the filters can be individually taken off-line using isolation valves and changed manually.  Each filter bag housing additionally includes a PRV.  



The influent storage area layout is shown on the Equipment Plan (Drawing Q-101) provided in Appendix D.  The influent storage area PFDs and P&IDs are additionally provided in Appendix D.     


2.2.2 Advanced Oxidation Process Area


Advance Oxidation System 3810 in the advanced oxidation process (AOP) area consists of the following components:  


· HiPOx Reactor and Gas/Liquid Separator


· Discharge and Recirculation System



· Ozone Generator



· Oxygen Generator


· Cooling Water System



· Hydrogen Peroxide Delivery System


· Off-Gas System


· Pneumatically Actuated Valve System


· Control Panel



· Metal Canopy


After filtration in the influent storage area, groundwater passes through a skid-mounted HiPOx reactor in the AOP area for treatment of dissolved VOCs and pCBSA.  pCBSA is a highly soluble compound that is not effectively treated using air stripping or granular activated carbon (GAC), but it can be effectively treated using AOP.  Influent pCBSA concentrations are only expected to exceed the reinjection standard of 25,000 ug/L for the first one to two years of TGRS operations.  Once the influent pCBSA concentrations reliably drop below the reinjection standard, treatment of groundwater using the HiPOx system will be discontinued.  


The HiPOx reactor consists of an approximate 100-foot length of 8-inch diameter stainless steel pipe with a total of ten (10) ozone injection points each directly upstream from a dedicated static mixer inside the pipe (10 static mixers total).  Hydrogen peroxide is added to the groundwater at an injection point with an in-line static mixer directly upstream of the reactor inlet.  Inside the reactor, hydrogen peroxide combines with ozone to form hydroxyl radicals that reduce pCBSA concentrations in groundwater by chemical oxidation.  Piping upstream of the reactor inlet is additionally fitted with a pneumatically actuated butterfly valve for isolation, a motor operated butterfly valve (MOV) for flow control, a flow indicating transmitter (FIT) which sends a 4 to 20 mA signal to the MOV for flow control, a 2-inch stainless steel bleed-off line with an isolation ball valve, pressure gauges before and after the bleed-off line, and a sample port.  The HiPOx reactor effluent is sent via stainless steel piping to a gas/liquid separator.  The effluent piping includes an additional sample port.  The gas/liquid separator is a vertical stainless steel pressure vessel with an approximate 375-gallon capacity.  Dissolved gases, including excess ozone, in the reactor effluent come out of solution in the gas/liquid separator and accumulate in the headspace before being sent to a vent valve via stainless steel piping.  The vent valve traps any liquid in the gas stream and is connected to stainless steel piping and two isolation valves that allow for recirculation of trapped liquid back to the gas/liquid separator or to drainage within the treatment compound.  Gas from the vent valve is sent to the off-gas system via stainless steel pipe for decomposition of ozone before venting to atmosphere.  Treated water from the gas/liquid separator is sent via stainless steel pipe to the discharge and recirculation system.



The discharge and recirculation system includes a centrifugal booster pump, mounted on the HiPOx reactor skid, which provides supplemental pressure to send treated water either for further treatment in the air stripper area or for recirculation back to the influent storage tanks.  The booster pump is equipped with a VFD that increases or decreases the pump motor speed based on user defined set points associated with the pump inlet pressure measured by a pressure transmitter, with a 4 to 20 mA signal, installed directly upstream of the pump.  The pump discharge is split into two 6-inch diameter stainless steel pipes each with a pneumatically actuated isolation valve before expanding to 12 inches in diameter.  Each 12-inch diameter pipe is plumbed overhead on pipe racks, one to the air stripper area and the other to the top of the influent storage tanks.  Two pressure gauges, one directly upstream and the other directly downstream of the booster pump, allow for pressure monitoring before and after the pump.  Isolation valves upstream and downstream of the pump can be closed for pump maintenance when the AOP system is not operating.  The discharge line includes a sample port directly before the pipe split.  A ball valve and perfluoroalkoxy resin (PFA) tubing at the sample port allows for transfer of excess water from sampling to the off-gas system.    



The ozone generator converts oxygen to ozone within an enclosed metal cabinet and delivers it for injection into the HiPOx reactor.  The oxygen generator supplies oxygen to a metal oxygen/ozone control enclosure mounted on the HiPOx reactor skid via stainless steel tubing.  The enclosure houses a system of stainless steel and PFA tubes, manual and solenoid valves, and a check valve and is plumbed to the ozone generator which is on a separate skid.  The ozone generator contains electrodes for the application of electrical power to the oxygen stream to convert oxygen to ozone through the “corona discharge” process.  Excess ozone pressure vents directly from the ozone generator to the off-gas system via stainless steel tubing.  Excess oxygen from the process is vented to atmosphere from the oxygen/ozone control enclosure after being diverted though a manganese dioxide (MnO2) catalyst for decomposition of any residual ozone to oxygen.  Residual ozone concentrations are monitored with an ozone analyzer with a 4 to 20 mA signal.  Two additional analyzers, one for oxygen and one for ozone, each with a 4 to 20 mA signal, are mounted within the oxygen/ozone control enclosure for atmospheric monitoring of any gas leaks from the process tubing.  Cooling water is recirculated through the ozone generator via PVC pipe for the removal of excess heat generated by the process.  A high concentration ozone stream from the oxygen/ozone control enclosure is sent, via stainless steel pipe, to a metal ozone distribution enclosure also mounted on the HiPOx reactor skid.  A sample port within the oxygen/ozone control enclosure is available for checking the ozone concentration prior to being sent to the distribution enclosure.  Within the distribution enclosure is a manifold splitting the ozone stream into ten (10) lengths of PFA tubing, one for each of the 10 ozone injection points located on the HiPOx reactor.  There is a pressure gauge installed directly upstream of the split for monitoring ozone pressure.  Each of the 10 manifold legs includes a manual ball valve, a solenoid valve, a check valve, and a rotameter for manual flow control and monitoring.  The distribution enclosure includes an ozone analyzer with 4 to 20 mA signal for atmospheric monitoring of any leaks in the manifold.



The oxygen generator supplies oxygen to the oxygen/ozone enclosure on the HiPOx reactor skid.  The oxygen generator includes a particulate filter and oil-less scroll compressor which pulls in atmospheric air for processing.  Air is sent through a molecular sieve where nitrogen is filtered out using vacuum swing adsorption (VSA) technology.  The resulting high oxygen content stream is sent to the oxygen/ozone control enclosure via stainless steel tubing.  Filtered out nitrogen is vented to atmosphere. 



The cooling water system removes heat generated by the ozone generator and consists of a chiller a with a 100-gallon closed water tank, centrifugal pump, and four vertically discharging fans, a filtration rack, and PVC recirculation pipe.  The pump sends potable water from the chiller tank discharge through a single filter element on the filtration rack for removal of particulates before being sent to the ozone generator.  Heat from the ozone generator is transferred to the water stream which recirculates back to the chiller tank where the heat is removed and discharged as warm air to the atmosphere by the chiller fans.  The filter rack includes a filter by-pass line and filter performance is monitored by two pressure gauges, one upstream of the filter housing and one downstream.  When the differential pressure across the filter reaches a user-defined level, water can be temporarily by-passed around the filter housing for uninterrupted recirculation during filter element change-out.  The filtration rack additionally includes a temperature indicator for water temperature monitoring, and flow switch for water flow monitoring, both directly downstream of the filter. 



Before entering the HiPOx reactor, groundwater is amended with hydrogen peroxide by the hydrogen peroxide delivery system.  Thirty five percent (35%) hydrogen peroxide is stored in a closed 1,100-gallon capacity vertical HDPE tank with integral HDPE secondary containment.  One variable speed peristaltic pump with a spare is plumbed to the tank discharge for delivery of hydrogen peroxide to the groundwater at an injection point directly upstream of the HiPOx reactor inlet.  Pump speed is controlled based on user defined set points entered at an FIT with a 4 to 20 mA signal installed on the hydrogen peroxide pump discharge line.  Only one pump will operate at any given time.  The spare pump will be available as a backup.  Isolation valves can be closed to allow for individual maintenance on each pump.  Upstream of the FIT, the pump discharge line includes a recirculation line, with a PRV, back to the tank.  The pump discharge line also includes a pressure gauge directly before the FIT and an indicating back pressure regulator directly after the FIT.  The tank is equipped with a stainless steel fill line with manual and solenoid isolation valves.  The tank is also equipped with a level transmitter with a 4 to 20 mA signal.  For overfill protection, the tank level is transmitted to an alarm panel with high and high-high level light indicators and to the solenoid isolation valve on the fill line for automatic closing based on a user-defined set point.       



Excess ozone pressure from the ozone generator and vented gas originating in the gas/liquid separator are both plumbed to the off-gas system for ozone decomposition before venting to atmosphere.  The off-gas system includes a rack-mounted, heat-activated ozone destruct unit with MnO2 catalyst and a burn guard on the outside of the unit.  The two gas lines are plumbed to the ozone destruct unit where residual ozone is catalytically decomposed to oxygen.  Treated gas leaving the ozone destruct unit is pulled by a fan blower downstream of the unit then discharged to atmosphere via stainless steel pipe.  A pressure gauge is installed at the blower inlet and an ozone analyzer with a 4 to 20 mA signal is installed at the blower discharge for continuous monitoring of residual ozone concentrations.  Excess water from the HiPOx reactor sample port is sent to the off-gas system via PFA tubing and dissolved gases in the water come out of solution in the ozone destruct unit inlet piping for ozone decomposition.  The off-gas rack includes PVC pipe and a ball valve to allow for drainage of the residual water to the treatment compound.



Compressed air from an air compressor is fed to a 12-gallon receiver tank before being split into eight (8) PFA tubes at a manifold.  The compressor, receiver tank, and manifold are all mounted on the HiPOx reactor skid.  Each tube includes an isolation solenoid valve and is either plumbed to provide compressed air to a pneumatically actuated valve within the advanced oxidation system, or is available as a spare.  Five pneumatically actuated valves receive compressed air; one directly upstream of the HiPOx reactor inlet, two downstream of the HiPOx discharge booster pump (one to the air stripper area and one to the influent storage tanks), and two in the oxygen/ozone control enclosure.  The three (3) remaining PFA tubes are spares.  The receiver tank includes a PRV and the receiver tank discharge line includes an indicating back pressure regulator.  



The AOP control panel includes a PLC and HMI within a metal enclosure mounted on the HiPOx reactor skid.  The panel is used to control the operation of pumps, compressors, fans, actuated valves, and electrodes within the AOP components and houses the AOP component alarm lights, switches and control relays.  Within the panel, the PLC and HMI monitor system inputs, control automated operations, indicate and communicate alarm conditions and log operational data.  The PLC will receive data from, and output data to, the inputs, outputs, alarms, and indicators within the advanced oxidation system.  The AOP control panel includes a manual emergency shutdown hand-switch and an Ethernet cable port for communication with the main control panel in the TGRS control room. 


A single metal roof structure (metal canopy) is suspended approximately ten (10) feet above the treatment compound floor, by steel columns, over the HiPOx reactor skid, ozone generator, and hydrogen peroxide storage tank to protect these components from weather. 



A layout of the AOP area is shown in Figure 11.  Also, advance oxidation system drawings, including P&IDs, are included in Appendix C and illustrate individual processes for the AOP components and the overall advanced oxidation system, and indicate instrumentation and controls for data transfer (input and output) with the PLC within the AOP main control panel.



2.2.3 Air Stripper Area



The air stripper area consists of the following components:



· One 20,000-gallon air stripper feed tank, Tank 3730



· One centrifugal transfer pump with a spare (2 pumps total), Pumps 3630A/B



· One dual filter-bag system, Filters 3420A/B



· Three package air stripper units, Air Strippers 3300A/B/C



· Sequestering agent delivery system:



· One 264-gallon chemical storage tank (Tank 3740)



· One chemical feed pump with a spare (2 pumps total), Pumps 3640A/B



· Defoaming agent delivery system:



· One 264-gallon chemical storage tank (Tank 4700)



· One chemical feed pump with a spare (2 pumps total), Pumps 4600A/B



· Acid delivery system



· One 264-gallon chemical storage tank (Tank 3790)


· One chemical feed pump with a spare (2 pumps total), Pumps 3690A/B 



· Instrumentation and Controls



Treated groundwater from the advanced oxidation system is sent to the inlet of the air stripper feed tank (Tank 3730), near the top of the tank, via overhead 12-inch diameter stainless steel pipe.  Tank 3730 is a 20,000-gallon capacity, aboveground, atmospheric, carbon steel vertical tank for storage of groundwater treated by advanced oxidation.  The tank is equipped with an ultrasonic level sensing transmitter and high-high level float switch and is plumbed to an ozone destruct vessel to prevent any ozone collected in the tank head-space from escaping to atmosphere.  The tank is also equipped with a VRV, PRV, rupture disc, and overflow drain pipe mounted on the side.  For tank rupture protection, the rupture disc is set to rupture at a specific pressure and any water escaping as a result will be diverted, via the overflow drain pipe, to the treatment compound floor within the containment area for drainage into a trench drain and sump. 



One transfer pump and spare (Pumps 3630A/B) are located near the bottom (outlet) of the tank to transfer stored groundwater through filtration then to the package air stripper units.  Only one pump will operate at any given time.  The spare pump will be available as a backup.  Isolation valves can be closed to allow for individual maintenance on each pump.  Each transfer pump is equipped with a VFD located in the control room that increases or decreases the pump motor speed.  The speed of the transfer pumps are controlled based on user defined set points associated with storage tank level.  A swing check valve and dial pressure gauge is installed on the discharge piping for each of the two pumps, and a single sample port and single magnetic flowmeter with digital display and 4 to 20 mA signal are both installed on the discharge line further downstream (after both pumps). 


Downstream from the transfer pump, treated groundwater is sent via carbon steel pipe through two filter-bag housings (Filters 3420A/B), in parallel, for removal of particulates.  Bag filter performance is monitored by two PITs, one upstream and one downstream of the dual filter bag system, and four dial pressure gauges, one upstream and one downstream of each housing.  When the differential pressure across one of the bag filters reaches a user-defined level, the filters can be individually taken off-line using isolation valves and changed manually.  Each filter bag housing additionally includes a PRV.



Treated groundwater from the bag filter system is sent to three package air stripper units (Air Strippers 3300A/B/C) via an overhead 12-inch diameter carbon steel pipe manifold.  The manifold includes isolation valving that allows for simultaneous operation of any two units at any time with the remaining unit off as a backup.  This is the normal operating mode for the three units; two on and one off.  Each air stripper unit includes six (6) front-hatch removable stainless steel trays within a stainless steel shell, a single-speed pressure blower, and a single-speed centrifugal transfer pump.  Treated groundwater enters the air stripper through an 8-inch diameter inlet port at the top of the unit.  The blower pulls in atmospheric air for discharge into the bottom of the air stripper.  Across the trays, the cascading groundwater comes in contact with the rising air and VOCs are stripped from the water and transferred to the air stream.  The resulting VOC-rich vapor is sent through a demister at the top of the air stripper before being sent to the vapor treatment and emission system via overhead 12-inch diameter carbon steel pipe.  Treated groundwater collects in a sump at the bottom of the air stripper then is sent to the LGAC feed tank via overhead 12-inch diameter carbon steel pipe.  One FIT installed on the blower inlet piping, and one FIT installed on the pump discharge piping, each with a 4 to 20 mA signal, allow for continuous monitoring of the air inlet and water discharge flowrates at each air stripper unit.  The blower discharge piping additionally includes a pressure gauge, isolation valve, check valve, and sample port.  Each air stripper unit includes a differential pressure transmitter for continues monitoring of differential pressure across the trays.  When the differential pressure reaches a user-defined level, using isolation valves, the air stripper can be individually taken off-line for servicing and the backup air stripper can be brought on-line as a replacement.  Each air stripper unit additionally includes a dedicated control panel and two level-sensing float switches for detection of high and high-high levels in the sump.  The control panel includes an HMI within a metal enclosure mounted on the air stripper unit.  The panel is used to control the operation of the blower and pump and houses the air stripper unit alarm lights, switches, and controls relays.  Within the panel, the HMI monitors the system inputs, indicates and communicates alarm conditions, and logs operational data.  The panel includes contacts for connection to, and communication with, the main control panel in the TGRS control room.


The air stripper area includes three similarly constructed chemical delivery systems, each for storage and delivery of a different chemical.  Each system consists of a 264-gallon aboveground closed polyethylene (PE) storage tank with a PE secondary containment tray and an electrical chemical dosing diaphragm pump with a spare (2 pumps total).  The sequestering system includes Tank 3740 and Pumps 3640A/B and delivers sequestering agent to the water influent to minimize precipitate fouling within the air strippers.  The defoaming system includes Tank 4700 and Pumps 4600A/B and delivers defoaming agent to the water influent to minimize foam formation within the air strippers.  The acid system includes Tank 3790 and Pumps 3690A/B and delivers acid to the effluent to lower the pH of treated water leaving the air strippers.  Each tank is equipped with two float switches, one for low level and one for low-low level sensing, polyvinylidene fluoride (PVDF) dosing pump suction tubing, a bottom drain valve, a PRV, and a screw cover that can be removed for tank filling.  Only one dosing pump per delivery system will operate at any given time.  The spare pump will be available as a backup.  Isolation valves can be closed to allow for individual maintenance on each pump.  Each pump is equipped with a speed controller that increases or decreases the pump dosing rate.  The pump dosing rates for the sequestering and defoaming systems are controlled based on user defined set points associated with water flowrate as measured by a flowmeter with a 4 to 20 mA signal installed on influent piping directly upstream of Filters 3420A/B.  The pump dosing rate for the acid system is controlled based on user defined set points associated with water pH as measured by a pH analyzer with a 4 to 20 mA signal installed on effluent piping directly downstream of all three air stripper units.  Each chemical dosing pump includes PVFD recirculation tubing, with an isolation valve and vacuum relief valve, back to the chemical storage tank, and PVFD discharge tubing plumbed to a dedicated static mixer at the injection point on either the air stripper influent piping (sequestering and defoaming systems) or effluent piping (acid system).  Discharge tubing for each system includes a pulse dampener, a back pressure regulating valve with a pressure gauge, a swing check valve, and an isolation valve.  The air stripper area layout is shown in Figure 11, and the air stripper area PFDs and P&IDs are provided in Appendix D.     



2.2.4 Liquid-Phase Granular Activated Carbon Polishing Area



The liquid-phase granular activated carbon polishing area consists of the following components:



· One 20,000-gallon LGAC feed tank, Tank 3760 



· One centrifugal transfer pump with a spare (2 pumps total), Pumps 3660A/B



· Two 20,000-pound (lb) LGAC vessels with manifold, Vessels 3440A/B



· Instrumentation and Controls 



Treated water from the air stripper area is sent to the LGAC feed tank (Tank 3760), near the top of the tank, via overhead 12-inch diameter carbon steel pipe.  The LGAC feed tank is a 20,000-gallon capacity, aboveground, atmospheric, carbon steel vertical tank for storage of water treated by air stripping and includes a 6-inch carbon steel pipe connection, also near the top, to receive water from Utility Tank 3750.  The LGAC feed tank is equipped with a differential pressure level transmitter installed near the bottom, a float switch installed through the top (for redundant high-high level detection), and a side-mounted overflow drain pipe.  Any water escaping from the tank as a result of overflow will be diverted, via the overflow drain pipe, to the treatment compound floor within the containment area for drainage into a trench drain and sump. 



One transfer pump with a spare is located near the bottom (outlet) of the LGAC feed tank to transfer stored water to a manifolded dual 20,000-lb LGAC vessel system (Vessels 3440A/B) via overhead 12-inch diameter carbon steel pipe.  Only one pump will operate at any given time.  The spare pump will be available as a backup.  Isolation valves can be closed to allow for individual maintenance on each pump.  Each transfer pump is equipped with a VFD located in the control room that increases or decreases the pump motor speed.  The speed of the transfer pumps are controlled based on user defined set points associated with the feed tank level.  A swing check valve and pressure gauge is installed on the discharge piping for each of the two pumps, and a PIT with a 4 to 20 mA signal and a sample port is installed on the discharge piping further downstream, after both pumps and before the LGAC vessels.   



Vessels 3440A and 3440B are pressure-rated carbon steel vessels containing 20,000 lbs of LGAC each.  The vessels are connected to each other by an 8-inch carbon steel pipe manifold with isolation valves.  The manifold includes an inlet connection for water transferred from the feed tank to the LGAC vessels, and an outlet connection for water sent from the LGAC vessels to the effluent storage and reinjection area.  The majority of dissolved-phase VOCs have already been removed from the groundwater by air stripping.  The treated groundwater flows through the LGAC vessels for removal of residual VOCs (polishing) by physical adsorption.  Isolation valves in the manifold allow for operation of both vessels in series (lead-lag), in parallel, or one at a time.  When LGAC becomes saturated with VOCs, using isolation valves, one vessel can be taken off-line for LGAC change-out while the other vessel remains in operation for continuous, uninterrupted groundwater polishing.  Each vessel is equipped with a combination vacuum-breaker/air-release valve and multiple connections for spent LGAC removal, fresh LGAC filing, and internal vessel rinsing.  For each vessel, the manifold piping includes an inlet and outlet pressure transmitter with a 4 to 20 mA signal, pressure gauge, and sample port for a total of four of each (2 of each for each of 2 vessels).  The manifold additionally includes a connection with an isolation valve to an 8-inch diameter carbon steel potable water feed pipe for backwashing of the vessels went not in service, and a connection with an isolation valve for transfer of the backwash water to Utility Tank 3750 via overhead 12-inch carbon steel pipe.  The LGAC polishing area layout is shown on the Equipment Plan in Figure 11.  The LGAC polishing area PFDs and P&IDs are additionally provided in Appendix D.


2.2.5 Effluent Storage and Reinjection Area



The effluent storage and reinjection area consists of the following components:



· Three dual filter-bag systems, Filters 3460A/B, 3470A/B, and 3480A/B.



· One 20,000-gallon injection feed tank, Tank 3770


· One centrifugal transfer pump with a spare (2 pumps total), Pumps 3670A/B



· Department of Water Resources Corporation Stop



· Instrumentation and Controls 



Treated water from the LGAC polishing area is sent via 8-inch diameter carbon steel pipe through three sets of dual filter-bag housing systems in the effluent storage and reinjection area with each system operating in parallel.  Water passes through the three systems in series (Filters 3460A/B, then 3470A/B, then 3480A/B) for maximum particulate removal.  Bag filter performance is monitored by two PITs, one upstream and one downstream of each dual filter-bag system, and four dial pressure gauges, one upstream and one downstream of each housing.  When the differential pressure across one of the bag filters reaches a user-defined level, the filters can be individually taken off-line using isolation valves and changed manually.  Each filter-bag housing additionally includes a PRV and each dual filter-bag system includes a sample port in the piping directly downstream.  Water from the filter-bag systems is sent to the injection feed tank via 12-inch diameter carbon steel pipe.  A 12-inch diameter carbon steel by-pass line with isolation valves has been installed and provides the option of by-passing all three filter-bag systems if filtration of treated water from the LGAC polishing area is deemed unnecessary. 



Filtered water from the filter-bag systems is sent to the injection feed tank (Tank 3770), near the top of the tank, via overhead 12-inch diameter carbon steel pipe.  The injection feed tank is a 20,000-gallon capacity, aboveground, atmospheric, carbon steel vertical tank for storage of groundwater that has been treated and is ready for reinjection into the subsurface.  The injection feed tank is equipped with a differential pressure level transmitter installed near the bottom, a float switch installed through the top (for redundant high-high level detection), and a side-mounted overflow drain pipe.  Any water escaping from the tank as a result of overflow will be diverted, via the overflow drain pipe, to the treatment compound floor within the containment area for drainage into a trench drain and sump.



One transfer pump with a spare is located near the bottom (outlet) of the injection feed tank to transfer treated groundwater to the groundwater reinjection system for reinjection into the Gage groundwater aquifer.  Only one pump will operate at any given time.  The spare pump will be available as a backup.  Isolation valves can be closed to allow for individual maintenance on each pump.  Each transfer pump is equipped with a VFD located in the control room that increases or decreases the pump motor speed.  The speed of the transfer pumps are controlled based on user defined set points associated with injection feed tank level.  A swing check valve and pressure gauge is installed on the discharge piping for each of the two pumps.  The discharge piping further downstream after both pumps is 12-inch diameter carbon steel and includes a sample port and PIT before reducing down to 10-inch diameter.  The 10-inch diameter carbon steel pipe includes an isolation valve and a magnetic flowmeter with digital display and a 4 to 20 mA signal before transitioning to a 10-inch diameter, single-walled HDPE pipe within the secondary containment area of the treatment compound.  


The treated groundwater is conveyed belowground via the 10-inch HDPE pipe through a Department of Water Resources Corporation Stop then to the injection wellfield.  The corporation stop is a valved sample port in the HDPE pipe available for agency sampling and reinjection flowrate monitoring of the treated groundwater.  The corporation stop is located belowground in a 4-foot diameter concrete manhole with a traffic-rated steel lid, approximately thirty (30) feet north of the treatment compound on Montrose property.  The effluent storage and reinjection area layout is shown in Figure 11.  The effluent storage and reinjection area PFDs and P&IDs are additionally provided in Appendix D.  A corporation stop detail will be provided in the As-Built Drawing package provided as a separate document.        


2.2.6 Vapor Treatment and Emission System


The vapor treatment and emission system consists of the following components located inside the treatment compound:



· A 60-kilowatt air duct heater, Duct Heater 3500


· Four 20,000-lb vapor-phase granular activated carbon vessels with piping manifold, Vessels 3430A/B/C/D



· One 25-foot tall discharge stack



· Instrumentation and Controls



Air stripper effluent vapor containing VOCs is sent to the vapor treatment and emission system via overhead 12-inch diameter carbon steel pipe.  The vapor passes through a 60-kilowatt (kW) duct heater before being sent to a piping manifold plumbed to a series of vapor-phase granular activated carbon (VGAC) vessels.  The duct heater raises the temperature, and thereby decreases the relative humidity, of the vapor to maximize the VOC removal efficiency of the VGAC. 


Heated vapor from the duct heater is conveyed, via 8-inch diameter carbon steel manifold piping, through three (3) 20,000-lb VGAC vessels arranged in series for removal of VOCs by physical adsorption.  A fourth 20,000-lb VGAC vessel will remain off-line as a backup.  Manifold piping and butterfly isolation valves for the four VGAC vessels are in place to allow series operation of three vessels in three different lead, intermediate, and lag configurations, and to also provide a backup vessel with fresh VGAC.  The backup vessel will be brought on-line as the lag vessel and the lead vessel will be taken off-line for change-out once the VGAC in the lead vessel becomes saturated with VOCs.  Availability of the backup vessel allows for continuous uninterrupted vapor treatment during VGAC change-outs.  Rotation of four different vessel configurations allows for maximum VOC removal efficiency while minimizing VGAC change-out frequency.  The following four configurations are achievable by opening and closing a series of specified valves as shown on Table 6A:     


· Lead (3430A), intermediate (3430B), lag (3430C), and backup (3430D)


· Lead (3430B), intermediate (3430C), lag (3430D), and backup (3430A)


· Lead (3430C), intermediate (3430D), lag (3430A), and backup (3430B)


· Lead (3430D), intermediate (3430A), lag (3430B), and backup (3430C)



The manifold piping includes two pressure transmitters (PTs) with a 4 to 20 mA signal and two pressure gauges, one each at the inlet and outlet of each VGAC vessel (eight total PTs and eight total pressure gauges).  Each vessel contains two (2) 10,000-lb carbon beds.  A thermocouple-type temperature probe with a 4 to 20 mA transmitter is inserted into each carbon bed (2 probes per vessel), through the vessel sidewall, to continuously monitor carbon temperature.  Each vessel additionally includes a top manway for access to perform carbon change-outs or other maintenance activities.


Treated vapor from the VGAC vessels is sent via the manifold piping to a 12-inch diameter, stainless steel, 25-foot, vertical stack for discharge to atmosphere.  The discharge stack is equipped with an S-type Pitot tube and a photoionization detector (PID) VOC analyzer, each with a 4 to 20 mA transmitter and digital display, for continuous monitoring of treated vapor flowrate and VOC concentration, respectively.  The stack additionally includes a thermocouple-type temperature probe with a 4 to 20 mA transmitter for continuous monitoring of vapor temperature and a sample port for manual collection of vapor samples.  Continuous collection of vapor flowrate, VOC concentration, and temperature data from the three transmitters allows for continuous verification of VOC mass emissions from the discharge.  During startup and testing, flowrate through the stack will be monitored initially to verify the vapor flowrate meets TGRS performance requirements.  An additional pressure blower may added directly upstream of the discharge stack to increase the vapor flowrate if initial test data indicates the maximum achievable flowrate does not meet requirements.  The vapor treatment and emission system layout is shown in Figure 11.  The vapor treatment and emission system PFDs and P&IDs are additionally provided in Appendix D.



2.2.7 Utility Tank System


The utility tank system consists of the following components all located inside the treatment compound:


· One 30,000-gallon utility tank, Tank 3750



· One centrifugal transfer pump with a spare (2 pumps total), Pumps 3650A/B



· One dual filter-bag system, Filters 3450A/B



· Instrumentation and Controls



The utility tank is a 30,000-gallon capacity, aboveground, atmospheric, carbon steel cone bottom tank plumbed to receive water from multiple sources.  Near the top of the tank there is a 12-diameter carbon steel pipe connection to receive backwash water from the LGAC vessels and a 4-inch diameter carbon steel pipe connection to receive water from the treatment compound sump.  A 4-inch diameter single-walled HDPE pipe from the redevelopment return system in the injection wellfield terminates inside the treatment compound and transitions to a 6-inch diameter carbon steel pipe which is also connected near the top of the utility tank.  Extracted groundwater from injection wells undergoing redevelopment is conveyed belowground using the redevelopment return system for discharge into the utility tank.  A 2-inch diameter steel pipe with a male cam-lock connection and ball-type isolation valve is also plumbed to the top of the tank for transferring water from a utility truck.  The utility tank is equipped with a differential pressure level transmitter installed near the bottom, a float switch installed through the top (for redundant high-high level detection), and a side-mounted overflow drain pipe.  Any water escaping from the tank as a result of overflow will be diverted, via the overflow drain pipe, to the treatment compound floor within the containment area for drainage into a trench drain and sump.  A 6-inch plug valve is installed at the tank cone bottom for removal of accumulated sediment.


One single-speed centrifugal transfer pump with a spare is plumbed near the bottom of the utility tank cylinder, directly above the tank cone, via 6-inch diameter carbon steel pipe to transfer stored water through filtration to either the influent storage or LGAC polishing areas.  Only one pump will operate at any given time.  The spare pump will be available as a backup.  Isolation valves can be closed to allow for individual maintenance on each pump.  Pump operation (enable and disable) is controlled based on the level in the utility tank.  A swing check valve and pressure gauge is installed on the discharge piping for each of the two pumps.   



Downstream from the transfer pump, water is sent via carbon steel pipe through two filter-bag housings, in parallel, for removal of particulates.  Bag filter performance is monitored by two PITs, one upstream and one downstream of the dual filter bag system, and four dial pressure gauges, one upstream and one downstream of each housing.  When the differential pressure across one of the bag filters reaches a user-defined level, the filters can be individually taken off-line using isolation valves and changed manually.  Two sample ports are additionally installed on the piping, one upstream and one downstream of the dual filter-bag system, and each filter bag housing includes a PRV.  A single magnetic flowmeter with digital display and 4 to 20 mA signal is installed directly downstream of the dual filter-bag system for measurement of combined flow from both filter-bag housings.  A 6-inch diameter carbon steel pipe manifold with isolation valves, downstream of the filter-bags, allows for transfer of the filtered water to either influent storage tanks (Tanks 3710A/B) or the LGAC feed tank (Tank 3760).  The utility tank system layout is shown in Figure 11.  The utility tank system PFDs and P&IDs are additionally provided in Appendix D.     


2.2.8 Truck Loading and Unloading Area


The truck ramp is adjacent to the west of the treatment pad and is used for carbon change-outs (delivery of fresh carbon and removal of spent carbon) and delivery of 35% hydrogen peroxide.  The truck ramp is hydraulic isolated from the treatment pad by a concrete dike wall and includes a catch basis that is plumbed, beneath the concrete surface, to the treatment pad sump.  The truck ramp is sloped towards the catch basin to facilitate drainage of any fluids to the treatment pad sump.  The truck ramp has been located to facilitate performance of carbon change-outs and ease of chemical delivery.  The truck ramp and treatment pad sump dimensions have been designed to be sufficient to contain at least 110% of the volume of a chemical delivery truck with a 7,500 gallon capacity.  The truck ramp is secured with wrought iron fence and the truck ramp perimeter is monitored by an alarm system with motion detectors and video surveillance.


The truck ramp layout is shown in Figure 11.  The structural concrete details for the truck ramp will be provided in the As-Built Drawing package as a separate document.


2.2.9 Control Building


The control building is a detached masonry building located near the treatment pad that houses electrical panels and other equipment for distribution of power to TGRS process equipment and for communication with instrumentation and controls.  The building is composed of a control room, an office room, and a lavatory and is equipped with a heating, ventilation, and air conditioning (HVAC) system.  For security, the building is equipped with locking doors and an alarm system with motion detectors and video surveillance.  


Power to the main disconnect inside the control room is supplied by an outside LADWP transformer via belowground PVC conduit.  From the main disconnect, power is distributed to a network of power panels, smaller disconnects, and VFDs inside the control room.  From these components, power is distributed to submersible pumps and electrically powered instrumentation and controls at extraction well locations via belowground PVC conduit, and transfer pumps, package systems (AOP system and air strippers), and electrically powered instrumentation and controls on the treatment pad via overhead cable-tray and rigid galvanized steel conduit.


The control room also houses the main control panel which includes the main PLC.  The main PLC controls the operation of groundwater extraction well and treatment pad pumps, electrically actuated wellhead (extraction and injection) flow control valves, and the package AOP and air stripper systems and houses the alarms lights, switches, and control relays from each of these TGRS components.  The PLC additionally receives data from, and sends data to, the inputs, outputs, alarms, and indicators as shown on the P&IDs (Appendix D).  Data cables from the extraction and injection well locations enter the main control panel via belowground PVC conduit and data cables from the treatment pad enter the panel via overhead cable tray and galvanized rigid steel conduit.   



Located in the office area is the main HMI which consists of a desktop computer with a monitor screen.  The HMI is linked to the main PLC via communication cabling, and input, output, and control data monitored by the PLC is viewable to the TGRS operator on the HMI monitor screen.  This data is also logged continuously by the HMI and stored electronically on the computer hard drive.  Select electronically logged historical data is viewable on the computer screen as trend data.  The operator can control TGRS components by sending commands directly to the PLC via the HMI.  


The control building is equipped with telephone service and an auto-dialer linked to the PLC to automatically contact remote TGRS personnel in the event of an alarm.  The control building is also equipped with and uninterruptable power source (UPS) to prevent sudden power loss to the main control panel in the event of a power interruption in the Los Angeles Department of Water and Power (LADWP) supply and an internet connection for remote monitoring and control  of the HMI.



The control building layout is shown in Figure 11, and structural details for the control building will provided in the As-Built Package under separate cover.


2.2.10 Site Utilities



The TGRS system has electrical power, telecommunications, potable water supply, and a sewer connection.  



· The potable water supply is located in the northeast corner of the site, next to the dual swing gate entrance.  There are two water meters and backflow preventers at this potable water source.  An 8-inch diameter line supplies potable water to the TGRS treatment pad for backflushing LGAC, utility hoses, and eyewash stations.  A 1-inch diameter copper line supplies potable water to the control room restroom.  LADWP is the potable water supplier, and coordination with LADWP is required for reading the two water meters (meters are located within locked Montrose property).  Annual testing of the backflow preventers is additionally required to ensure protection of the potable water supply.



· Electrical power is supplied overhead to the property.  There is a tall power pole located in the northeast corner of the property next to the site entrance.  From the pole, electrical power is supplied through underground wire and conduit to the transformer located west of the control room and north of the treatment pad.  This 600 KVA transformer is provided by LADWP and supplies up to 1,200 amps of 277/480-volt power to the TGRS system.  Underground wire and conduit connects the transformer to the meter panel inside the control room.  The electrical meter is located inside the power panel within the west control room office.   



· Telecommunications (phone, internet) are supplied underground from an AT&T manhole located east of the treatment pad (near the southeast corner of the pad).  Telecommunications cable is supplied through underground conduit to the west control room office.  There is one telecommunications pull box located near the northeast corner of the control room building.  Telecommunications terminals are anchored to a wood panel inside the door of the west control room office.



· The control room restroom is connected to the Los Angeles County Sanitation District (LACSD) District 5 Interceptor trunk main through a 4-inch diameter underground HDPE pipe.  The sewer tie in occurs near LACSD Manhole A473 located near the southeast corner of the treatment pad.  The sewer tie in occurs at approximately 20 feet below surface, and the only access to the tie in point is through the LACSD manhole.  The only maintenance required will be periodic cleaning of the buried sewer line, and there are two cleanouts located near the northeast corner of the control room building for this purpose.



2.2.11 Site Security



The Montrose property is surrounded by an 8-foot high wrought iron fence.  There is only one site entrance located in the northeast corner of the property.  A locked dual swing gate is located at the property entrance, but there is no electronic security at the property entrance.  The Montrose property cannot be left unattended at any time, and therefore, authorized personnel are required to lock the dual swing gate upon leaving the property (even if a person expects to be off-property for only a few minutes).  



The TGRS treatment pad is surrounded by a second 8-foot high wrought iron fence and protected by an electronic security system.  The control pad for the electronic security system is located inside the control room door.  Authorized personnel must deactivate the electronic security system before conducting any work at the TGRS treatment pad or control room.  Instructions for operating the electronic security system are provided below:



To Deactivate the Security System:



· Access the control room; you will hear an audible beep coming from the control panel.  Entrants have 60 seconds to enter the security code before an alarm is activated.



· Enter security code and “Off” button.



To Activate the Security System:



· Enter security code and “Away” button; you will hear an audible beep coming from the control panel.  Entrants have 60 seconds to exit the control room before the security system is activated.



· Leave the control room office and shut/lock the door.   



Authorized personnel should never leave the TGRS treatment plant and control room unattended.  When leaving the Montrose property, field personnel are required to activate the electronic security system before leaving the site.  The electronic security system and security services are provided by Tyco/ADT and include the following:



· 6 cameras



· Control room entrance



· North and south forklift gates



· North and south truck pad gates



· East hydrogen peroxide loading man-gate



· 4 motion sensors:



· East and west control room offices



· Two in the primary treatment pad corridor



· 9 magnetic sensors:



· 4 control room doors and windows



· 5 treatment pad swing gates



· 2 red flashing lights and audible sirens (control room and treatment pad)



· 1 two-way speaker (control room)



The security system has a battery backup in case of a power loss.  The security system also has a cellular backup in case of a telecommunications line failure.  The security system does not require any routine maintenance other than to verify that all cameras are working and there are no trouble alarms on the control panel.  If maintenance or repairs are required to any of the security system components, Tyco/ADT should be contacted (contract includes equipment maintenance).



2.3 GROUNDWATER REINJECTION SYSTEM



The groundwater reinjection system consists of 7 injection wells and other components as follows:



· Seven Gage Aquifer injection wells (G-IW-1 through G-IW-7)



· Seven drop tubes and downhole pressure transducers



· Seven well vaults, instrumentation, and controls


· Groundwater pipeline conveyance system  


The locations of the 7 injection wells are shown in Figure 8.  Injection wells G-IW-1, G-IW-3, and G-IW-7 are located at the MMB property and west of the chlorobenzene plume.  Injection wells G-IW-2 and G-IW-4 through G-IW-6 are located at or adjacent to the Waste Management property and east of the chlorobenzene plume.  Injection well G-IW-6 is located in Del Amo Boulevard and adjacent to the Waste Management property.  An injection well schedule is provided in Table 2.  Target injection rates for each injection well are provided on Table 3 and summarized as follows:  



			Injection Well


			Flow



(gpm)





			G-IW-1


			125





			G-IW-2


			120





			G-IW-3


			130





			G-IW-4


			0





			G-IW-5


			130





			G-IW-6


			75





			G-IW-7


			120





			Total


			700








In the above table, G-IW-4 is a spare injection well.  This well has the same injection capacity as G-IW-2 and G-IW-5 (120 to 130 gpm) but would remain off initially until redevelopment of G-IW-2, G-IW-5, or G-IW-6 was required.  


Treated groundwater is pumped to the wells for reinjection into the Gage Aquifer through a belowground single-walled HDPE pipe conveyance system.  The conveyance system is configured so that treated groundwater leaving the compound enters a single 10-inch HDPE header pipe before being split among the reinjection wells.  Each reinjection well is fitted with a drop pipe terminating below the water table to prevent water from cascading down through the casing from the wellhead.  Each reinjection well is also linked to a redevelopment return system which consists of 4-inch single-walled HDPE pipe co-located with the belowground reinjection conveyance system and terminates inside the compound.  Groundwater extracted from wells during well redevelopment can be sent to the compound via the redevelopment return system.    



Belowground PVC electrical conduit, co-located with the belowground conveyance system, houses the communications network for reinjection well instrumentation and controls.  Rectangular belowground concrete and polymer-concrete pull-boxes are placed in-between conduit duct-bank runs in the public ROW and on private property.  Pull-boxes are equipped with either traffic-rated steel or polymer-concrete lids.  


A submersible pressure transducer has been placed in each well for measuring the water level and associated mounding.  Conveyance piping at each wellhead is fitted with a flowmeter and pressure transmitter, each with a 4 to 20 mA analog signal, an electrically operated ball valve for reinjection rate control, a manual gate valve for further reinjection rate control and wellhead isolation while the well is not operating, a swing check valve, and a manual pressure relief valve.  All wellhead components are contained within an 8-foot deep belowground rectangular concrete well vault equipped with two traffic-rated steel manhole lids and a float-type leak detection device located near the vault floor.  Additionally, the 4-inch HDPE redevelopment return system terminates at each well vault with a male cam-lock fitting and gate valve.   



Electronic instrumentation and controls for wells G-IW-1, G-IW-3, and G-IW-7 communicate via copper wire with Satellite #1 located on MMB property.  Electronic instrumentation and controls for G-IW-2, G-IW-4, G-IW-5, and G-11 communicate via copper wire with Satellite #3 located on Waste Management property.  The satellite locations are aboveground weather-proof metal enclosures mounted on concrete pedestals, each equipped with a PLC and HMI.  Each satellite location is powered by a nearby dedicated LADWP power drop (one power drop per location), via underground electrical conduit, and communicates with the Main Control Panel in the treatment system control room via fiber optic cable.  The Satellite #1 metering panel is located on the west side of the MMB property, bordering Western Avenue, while the control panel is located on the north side of the MMB property, bordering Francisco Street.  The Satellite #3 metering and control panels are co-located in the northeast corner of the Waste Management property.   The locations of the Satellite #1 and #3 power and metering panels are shown in Figure 8.


The As-Built Drawing package provided as a separate document will include reinjection well construction diagrams, reinjection well, blow-off assembly, air-release assembly, isolation valve, and pull-box locations, and conveyance and redevelopment return piping layouts.  The As-Built Drawing package will additionally include underground pipe and conduit trench sections and reinjection wellhead, blow-off and air-release assembly, and isolation valve details.  An injection well schedule is provided in Table 2, and target rates for each reinjection well are provided on Table 3.  Process flow diagrams and P&IDs for the reinjection wells are provided in Appendix D.     


2.3.1 Isolation Valves



The injection pipeline contains a total of 10 isolation valves located in either concrete valve vaults or adjustable valve boxes.  The isolation valves will be fully open except when maintenance or repairs are required to specific pipeline segments.  Isolation valves are fitted with an operating nut for operation from ground surface using a T-handle extension.  The locations of the isolation valve vaults and boxes are shown in Figure 9 and summarized as follows:


Injection Isolation Valves



The injection and redevelopment pipelines were installed as adjacent lines.  Therefore, at every injection isolation valve location, there are two valves – one for the injection pipeline and one for the redevelopment line.



· Station 800+66, MMB Property, isolates G-IW-3



· Station 830+00, Montrose Property, isolates G-IW-1, G-IW-3, and G-IW-7



· Station 905+00, 204th Street, isolates Triton Property and injection wells G-IW-2, G-IW-4, G-IW-5, and G-IW-6



· Station 925+20, Del Amo Boulevard, isolates G-IW-2, G-IW-4, G-IW-5, and G-IW-6



· Station 1201+07, MMP Property, isolates G-IW-1 and G-IW-7



2.3.2 Air Release/Blowoff Assemblies



The injection pipeline contains a total of 3 air release and 7 blowoff assemblies.  The assemblies are located in concrete or polymer concrete boxes and typically in the curb.  However, some are located on private property or share an isolation valve vault.  Air release assemblies are located at high points in the pipeline and allow trapped air to be released, if any.  Blowoff assemblies are located at low points in the pipeline and allow evacuation of accumulated solids, if any.  The air release and blowoff assembly valves will be fully closes except when in use to bleed air or evacuate the pipeline.  The locations of the air release/blowoff assemblies are shown in Figure 10 and summarized as follows:   



Air Release Assemblies



· Station 815+12, Francisco Street


· Station 818+05, Frito-Lay Property


· Station 907+65, 204th Street


Blowoff Assemblies



· Station 110+07, Normandie Avenue



· Station 809+07, Francisco Street


· Station 817+05, Francisco Street


· Station 822+50, Montrose Property


· Station 903+20, 204th Street


· Station 1003+60, Waste Management Property


· Station 1201+14, MMB Property


3       OPERATION AND MAINTENANCE


The TGRS system will be operated and maintained in accordance with this manual and equipment supplier recommendations.  This section provides instructions for operating and maintaining the TGRS system including instructions for starting up and shutting down the TGRS system and associated components.  This section also outlines procedures for performing carbon change-outs and unloading bulk shipments of hydrogen peroxide and other chemicals to the Site.  O&M data recording and management requirements are additionally presented in this section.    



3.1 Target Operating Process Rates


The TGRS is designed to extract, treat, and reinject groundwater at a total target rate of 700 gpm continuously.  The use of air stripping technology for groundwater treatment generates a continuous off-gas vapor stream with a target rate of 5,200 cfm that is treated to remove VOCs prior to atmospheric discharge.  There are several continuous chemical process streams in the TGRS, in addition to the groundwater and vapor streams, to support treatment including hydrogen peroxide, ozone, sequestering agent, defoaming agent, and hydrochloric acid.  Target process stream rates for groundwater and vapor treatment are provided in Table 4.  This table additionally identifies flowmeters and other instrumentation, as shown on the P&IDs (Appendix D), to verify actual groundwater and process stream rates.


3.2 Monitoring Arsenic Loading



An evaluation of initial influent arsenic loading was conducted and submitted to EPA on September 30, 2014.  Arsenic loading to the TGRS system is not expected to exceed the federal and state MCL of 10 ug/L.  Only 2 of the 12 extraction wells have been found to contain arsenic concentrations in excess of the MCL.  Arsenic concentrations of 68.5 and 229 ug/L have previously been detected at UBA-EW-3 and MBFB-EW-1 respectively.  UBA-EW-3 is expected to provide only 2% of the total groundwater flow (15 gpm), and MBFB-EW-1 is not planned for operation at the start of TGRS O&M.  At the current arsenic loading rates, influent arsenic concentrations are not expected to approach or exceed 10 ug/L.



Furthermore, due to pilot testing activities, the arsenic concentration at UBA-EW-3 has dropped to 36 ug/L by October 31, 2014.  With MBFB-EW-1 off at the start of TGRS O&M and UBA-EW-3 contributing 15 gpm of groundwater containing 36 ug/L arsenic, the potential for the combined influent groundwater at 700 gpm to exceed the arsenic MCL is very low.      



However, the TGRS is not designed to treat arsenic, and therefore, arsenic concentrations at the extraction wells and combined influent must be monitored over time.  If arsenic concentrations increase over time, then it may be necessary to restrict flow rates from wells with higher dissolved arsenic concentrations.  If restricting flow rates from select wells is unsuccessful in controlling influent arsenic concentrations below 10 ug/L, then it may be necessary to pre-treat groundwater from UBA-EW-3 and MBFB-EW-1.  If arsenic pre-treatment becomes necessary, then a vessel or multiple vessels of arsenic media (Bayoxide® or GFH®) could be procured and used to pre-treat arsenic from these two extraction wells.  These media vessels are readily available and could be delivered to the Site with little or no advance notice.  


3.3 Training and Project Personnel Requirements



The TGRS system should only be operated by authorized and trained project personnel.  The TGRS system incorporates some complex treatment components including the HiPOx advance oxidation system.  The manufacturer, Ultura, provides training for operation of the HiPOx advanced oxidation system, and similarly, QED provides training for operation of the air strippers.  The TGRS system additionally uses some hazardous substances including ozone, 35% hydrogen peroxide, and 32% hydrochloric acid.  The well vaults are confined spaces and require special safety training and monitoring equipment to enter.  Site-specific and/or specialty training is required to effectively and safely operate the TGRS system.



Because site-specific and/or specialty training are required to operate the TGRS system, the project requires both primary and backup project personnel in key positions.  Therefore, the following staffing needs are required for this project:



· Lead Operator



· Backup Operator



· Lead Engineer



· Backup Engineer



· Project Manager



· Project Administrator



O&M of the TGRS system requires routine Site visits and remote monitoring.  Operators will conduct field O&M activities under the direction of a Project Engineer.  The Project Engineer will direct TGRS O&M activities, visit the Site as needed, and monitor the system performance remotely.  The Project Manager will oversee all TGRS O&M activities conducted by the Project Engineer and Operator.   



3.4 Site Visitors



No unauthorized personnel are allowed on the Montrose property at any time.  The Site is not open to the public, and access to the federal Superfund Site is restricted at all times.  All visitors must sign in and be escorted when at the property and TGRS system.  All visitors must wear appropriate PPE and be provided a brief tailgate safety meeting.  Visitors are prohibited from entering work zones or operating any of the TGRS equipment and controls.  In the event of an emergency, all visitors must evacuate the Site to the designated muster point identified in the TGRS O&M Health and Safety Plan.  All visitors must sign out upon leaving the site.      



3.5 Health and Safety



The TGRS system will be operated in accordance with the O&M Health and Safety Plan to be submitted under separate cover.  TGRS operations include use of hazardous materials including concentrated hydrogen peroxide and ozone (strong oxidizers) and hydrochloric acid (corrosive).  Proper unloading and handling of these chemicals are required to ensure safe TGRS operations.  Many other hazards exist at the Site including lockout/tagout electrical and mechanical hazards, processing of groundwater containing hazardous chemicals, traffic control issues at remote extraction/injection wells or pipeline vaults in the streets, confined space issues, and gang-related violence.  The O&M HASP identifies the tasks hazards and safe work procedures for TGRS operations.   


The O&M HASP additionally identifies emergency procedures and contingent actions.  Secondary containment and leak detection are provided for the untreated groundwater, which are designed to prevent uncontrolled releases.  However, in the event of an uncontrolled release outside the bermed treatment pad, emergency procedures are provided in the HASP and summarized below:



In the event of an uncontrolled release of untreated groundwater (large release):



1. Call 9-1-1.


2. Isolate the source of untreated groundwater if safe to do so.  The TGRS control system includes an emergency stop or E-Stop button, which deactivates all TGRS equipment.  Every extraction/injection well is equipped with an isolation valve, and there are several isolation valves located throughout the groundwater conveyance piping as shown in Figure 9.      


3. Call the California Emergency Management Agency at 1-800-852-7550.


4. If the release exceeds a reportable quantity, call the National Response Center at 1-800-424-8802.  The reportable quantity for chlorobenzene is 100 pounds.


Once the release is isolated and contained, emergency response contractors can be called to assist with the cleanup.  Please refer to the HASP for emergency response contractor contact information.  The Project Manager will notify Montrose of the release and assist Montrose as needed to advise EPA and the California Department of Toxic Substances Control.  



For small releases, the spill control kit kept at the TGRS control room can be used to contain and control the release.  The spill kit includes straw waddles, absorbent material, and absorbent pads.  



3.6 Field Sampling Plan and Quality Assurance Project Plan



TGRS operations will include routine collection of groundwater samples from the extraction wells and treatment system.  Vapor samples will also be routinely collected from the VGAC vessels and discharge stack.  TGRS operations are expected to generate a substantial amount of remediation data including flow rates, water levels, pressures, and temperatures.  A Field Sampling Plan will be submitted under separate cover that will describe the sampling methods and procedures to be used during collection of O&M samples.  A Quality Assurance Project Plan will be submitted under separate cover that will describe the analytical methods and procedures to be used to ensure the quality of the remediation data.  


3.7 Transfer Pumps



The groundwater transfer pumps do not require significant maintenance.  However, the manufacturer recommends the following:      



· The ball bearings should be greased every 2,000 hours or three month interval, whichever occurs first, using a #2 sodium or lithium based grease.  Grease should be applied until it comes out of the relief fittings (do not over-grease).  The pumps should be tagged with the date of the last grease application indication (to prevent over-greasing).



· The alignment of the motor and pump shaft ends should be checked.  If there is vibration, the shaft alignment should be checked using laser sighting or other highly accurate methods (do not align by eye).



· Replace shaft bearings and pump seals as needed.



· Monitor motor amp draw.  The motors will wear out and require replacement over time.



All of the transfer pumps are redundant, so maintenance to one pump can be conducted while the second pump is operational.  The number of operating hours on a pump should be tracked so that the life and maintenance of the pump can be monitored.  The specification sheets for the Gould transfer pumps are provided in Appendix B.



3.8 Magnetic Flowmeters



The TGRS includes three magnetic flowmeters within the treatment plant and one at every extraction/injection wellhead.  The magnetic flowmeters come factory-calibrated and do not require field recalibration.  However, if a magnetic flowmeter is suspected of not accurately measuring flow, a field calibration check can be done by pumping a known volume of water across the flowmeter over a given period of time.  If recalibration is required, the flowmeter should be removed and shipped to the manufacturer for recalibration using certified bench testing equipment.  Endress+Hauser additionally offers a field tester/simulator and “FieldCare” software package for field testing of the magnetic flowmeters.



The magnetic flowmeters vary in size between 1” and 8” diameter.  A copy of the Endress+Hauser Proline Promag 50 Operating Instruction is provided in Appendix B.  Endress+Hauser does offer some spare parts for the system such as the power board, amplifier board, input/output (I/O) board, sensor data memory, and display module.  However, field replacement of the electronic parts is not recommended.  Faulty magnetic flowmeters should be cleaned and returned to the manufacturer for inspection and repair.  A declaration of decontamination is required with the pump if shipped back to the manufacturer for repair.  Significant fouling of the flowmeter walls, such as with calcium carbonate deposits, can affect the accuracy of the flowmeter readings.  The flowmeters should be cleaned as needed to ensure that they are free of deposits and accurately measuring flow.  



The TGRS system also includes one Endress+Hauser Proline Prosonic Model 91WA1 flowmeter for backflushing the LGAC vessels.  The operating manual for this sonic flowmeter is also provided in Appendix D.  Very little maintenance is required.  A coupling fluid is required to ensure the acoustic link between the sensor and pipe.  Although replacement of the coupling fluid is not typically required, it can be reapplied as needed.  Endress+Hauser additionally offers replacement sensors as a spare part.


3.9 Filter Bags



The TGRS system includes 12 filter bag housings supplied by Safna.  Each housing contains 12 filter bags for removing solids.  The housings are paired so that only one of two housing is being used at a time (i.e., a dual filter bag system).  Differential pressures across the filter housing will be routinely monitored.  When the differential pressure across one filter housing exceeds its target operating range, flow should be diverted to the paired filter housing for replacement of the filter bags by closing both the inlet and outlet isolation valves.  The micron rating of the filter bags should be verified, and all 12 filter bags should be replaced at a time; do not replace only a portion of the filter bags.  Following bag replacement, the housing lid must be closed and the bolts tightened for operation as a pressure vessel.  The condition of the lid gasketing should be inspected and replaced as needed to prevent leaks.  



The filter bags at Air Stripper Feed Tank 3730 may remove mineral deposits precipitated by the oxygenation of the HiPOx and air stripper systems.  The filter bags between the LGAC vessels and Injection Feed Tank 3770 may remove carbon fines.  Spare filter bags should be kept on Site as a consumable.


3.10 Advanced Oxidation System (HiPOx)



The Ultura HiPOx O&M Manual includes startup, shutdown, emergency shutdown, maintenance, and troubleshooting procedures and checklists.  The key startup and shutdown procedures are briefly reiterated below:  



HiPOx Startup Procedure



1. Verify that all feed and support systems are functional



2. Verify that valves are in normal operation position



3. Verify that all circuits are energized and allow 10-minute heat up of ozone destruct unit



4. Verify ozone injector valves are set as desired



5. Verify oxygen supply and ozone generator back-pressures are adjusted to desired setpoints



6. Verify the HMI process setpoints and that system is not in “Maintenance Mode”



7. Open effluent block valve



8. Open influent block valve



9. Adjust manual ball valves for desired reactor flow rate and pressure



10. Verify that hydrogen peroxide injection valves open to process



11. Press the “Start” touch key on the HMI Main Screen menu



12. Adjust the following to achieve desired operating conditions:



13. Water flow and pressure (inlet, outlet, and recycle valves)



14. Ozone flow (oxygen valve or mass-flow controller)



15. Ozone concentration (generator power setpoint)



16. Ozone distribution (injector needle valves)



17. Hydrogen peroxide flow (metering pump speed or setpoint)



The HiPOx system may be shutdown automatically by the control system or manually at the HMI by pressing the “Stop” key.  The shutdown procedure is automated and includes the following: 



HiPOx Shutdown Procedure



1. The water effluent is returned to the influent tanks



2. The ozone generator power is reduced to zero, and the peroxide flow is ramped to zero



3. The ozone generator purges the line with oxygen for a short time



4. The water flow stops after the “post purge”



5. The chiller and ozone destruct units remain on a few a minutes



The HiPOx system is equipped with an emergency stop button (identified as “E-Stop”) on the front of the master control panel.  Depressing the emergency stop button causes an immediate and complete shutdown of the HiPOx system.  To reset the system following an emergency stop, the button must be pulled out and the “Reset Push Button” must be pressed.



Ultura identifies recommended maintenance activities in Section 6.1 of the HiPOx system manual.  The frequency of maintenance activities is specified in the manual as follows:



· Daily activities 



· Inspect for leaks and noises



· Inspect the ozone generator for condensation and verify SEPT indicator lights



· Weekly activities



· Inspect for cooling water leaks at the ozone generator



· Inspect coolant level, clarity, and filter



· Inspect ozone destruct heater operation and drain seal leg as needed



· Inspect hydrogen peroxide tank level and tank gassing (if any)



· Test effluent for ozone and hydrogen peroxide concentrations 



· Monthly activities



· Clean the VSA cooling fans and covers



· Balance ozone rotameters and record valve positions



· Clean ozone injectors



· Verify ozone generator output is similar to the ozone dose



· Inspect the hydrogen peroxide metering pump tubing



· Check PLC LED status and replace battery if “BAT” LED is red



· Quarterly activities



· Clean water flow transmitter as needed



· Grease motor bearings



· Service the VSA blower (lubricate, change filters, clean output heat exchanger)



· Inspect the gas vent valve



· Clean the hydrogen peroxide inlet strainer



· Confirm calibration of hydrogen peroxide flowmeter



· Semi-annual activities



· Clean VSA intake heat exchanger



· Clean ozone distribution check and electric valves



· Verify ambient ozone sensors and replace as needed



· Inspect vent valve components and replace as needed



· Clean vent lines



· Annual activities



· Replace VSA booster compressor tip seal



· Replace ozone rotameter seals



· Test oxygen PRV



· Recalibrate ozone generator dewpoint monitor



· Service chiller refrigeration system



· Replace ozone destruct catalyst



· Test hydrogen peroxide PRV



· Inspect and tighten electrical wire terminations



· Test calibration of water flowmeter



· Inspect static mixers for plugging and corrosion



HiPOx system troubleshooting tips are provided in Section 6.2 of the Ultura O&M Manual.  A copy of the Ultura HiPOx O&M Manual is provided in Appendix B.  The HiPOx system spare and replacement parts recommended by Ultura are listed in Table 8B.


3.10.1 Other HiPOx System Components



The HiPOx system includes three supporting equipment skids including: 



· PCI Vacuum Swing Adsorption (VSA) Oxygen Generator 



· Primozone GM96 Ozone Generator



· Dimplex Thermal Solutions SV Series Chiller



The ozone generator does not require much maintenance, but both the VSA oxygen generator and chiller require routine maintenance.  Section 5 of the PCI oxygen generator O&M Manual provides a maintenance schedule which includes the following:  



· Every 250 hours = Clean cooling fan covers



· Every 500 to 2,000 hours = Replace blower lubricant and check torque of VSA chamber lid bolts



· Every 2,000 hours = Check and/or replace filters and check torque of blower and booster compressor coupling screws.



· Every 4,000 hours = Lubricate blower motor bearings



· Every 6,000 hours = Clean and inspect the heat exchanger



· Every 8,000 hours = Inspect and/or replace blower and booster compressor shaft seals



· Every 20,000 hours = Inspect and/or replace the booster compressor, motor, and heat exchange fan



The Dimplex operation manual is included in Appendix C of the HiPOx system O&M Manual and recommends the following routine maintenance activities:



· Monthly = Clean condenser and air filters, test glycol mixture, and check both water quality and fluid pressures



· Semi-Annually = Check and clean strainer



· Annually = Replace inlet water filter, check for leaks and loose fittings, check amp draw, check refrigeration system, and check pump seals



3.10.2 Ozone Detection



The HiPOx system includes a Primozone ozone generator.  The generator enclosure is equipped with an ozone analyzer to monitor for any leaks in the system conveyance tubing.  The AOP system also includes an ozone destruct unit (heated manganese dioxide catalyst) to remove ozone from off-gas streams before venting to atmosphere, and the outlet of the ozone destruct unit is equipped with an ozone analyzer.  The ozone analyzers are monitored by the HiPOx system, and a high ozone concentration at either analyzer will result in a system alarm that disables the HiPOx system and automatically notifies project personnel. 



The Teledyne API M454 ozone monitor uses an optical cell to detect ozone resonance through ultraviolet light absorption.  The ozone monitor requires very little maintenance other than periodic cleaning of the optic cell and a zero calibration.  The instruction manual is provided in Appendix C of the HiPOx O&M Manual.


3.11 Air Strippers



The QED EZ-Tray Air Stripper O&M Manual includes a startup procedure and checklist.  The startup procedure is briefly reiterated below:



Air Stripper Startup Procedure



1. Prime the seal pot pans with fresh water (if empty)



2. Prime the air stripper sump with fresh water (if empty; 12” of water)



3. Confirm trays and down-comers are in position



4. Confirm doors are closed and tight



5. Confirm sump drain valve is closed



6. Set blower throttle/damper to ¼ open



7. Initiate blower and liquid flow (Hand-Off-Auto [HOA] switch in “Auto”)



8. Allow trays to initially fill with water



9. Throttle the damper to achieve desired air/water ratio and mixing (approximately 6.5 cfm per gpm)



10. Verify froth level on trays (4-6” maximum)



11. Verify sump operating pressure (24-36” of water maximum)



12. Monitor liquid level in sump and adjust discharge pump throttle valve to achieve a stabilized level



13. Confirm absence of air/water bypassing on trays



Air Stripper Shutdown Procedure



1. Shut off or divert the source water flow (shut off air stripper feed pump or divert flow to spare air stripper)



2. Wait 5 minutes (to treat water remaining in trays) and shut off the blower



Differential pressure across each operating air stripper is to be assessed during each weekly inspection.  An elevated reading across the differential pressure transducer is an indication of when the air stripper trays begin to clog.  Though sequestering agent is added to the air stripper influent water to minimize fouling and clogging of the trays, fouling is still expected and needs to be removed periodically.  If the normal operating differential pressure of the indicator increases beyond 36 inches of water, the trays need to be cleaned.  Air stripper trays are cleaned by performing the following steps:



Cleaning Air Stripper Trays



1. Using isolation valves, bring the backup air stripper on-line and initiate automatic backup air stripper operation.  Turn off and isolate the fouled air stripper (take off-line).



2. Unlock and open the plexiglass front-hatch.  



3. Raise the down-comers and remove the air stripper trays starting at the top and working down.  



4. Clean each tray using a pressure washer, hose, plastic scraper, or soft brush.  Care must be taken to not damage the trays during cleaning.  For cases of severe mineral fouling, a dilute or weak acid (e.g., muriatic) can be used to dissolve or soften the mineral deposits for removal.  If acid is used, proper PPE and waste handling procedures must be followed and care must be taken to not chemically corrode the stainless steel trays.  The trays must also be thoroughly rinsed prior to re-use.   



5. Re-insert the cleaned trays back into the air stripper housing.  Verify that trays and down-comers are properly positioned.  Inspect and replace gaskets as needed.  Inspect, clean, or replace demister elements as needed.  Close and lock the plexiglass front-hatch.  The newly cleaned air stripper is to remain off as the backup air stripper.  



For air stripper performance problems, please refer to the “Troubleshooting” section of the QED O&M Manual.  A copy of the QED EZ-Tray air stripper O&M Manual is provided in Appendix B.  The air stripper spare parts recommended by QED are listed in Table 8A and include gasketing and spare demister elements.


3.12 VGAC Vessels



The valves at the VGAC manifold must be operated correctly to ensure that air stripper off-gas passes through three vessels connected in series prior to discharge.  Failure to operate the valves correctly could result VOC vapors by-passing one or more of the VGAC vessels.  There are four VGAC vessel configurations, and the proper valve position for each of the configurations is provided in Table 6A, shown in Appendix D, and summarized below:


Lead Vessel is 3430A



· Open Valves = HV-3430-01, -03, -04, -06, -07, and -18



Lead Vessel is 3430B



· Open Valves = HV-3430-02, -04, -06, -07, -09, -10, and -19



Lead Vessel is 3430C



· Open Valves = HV-3430-02, -05, -07, -09, -10, -11, -12, -13, and -15



Lead Vessel is 3430D



· Open Valves = HV-3430-02, -05, -08, -10, -11, -12, -13, -14, and -16


The VGAC in the lead vessel should be replaced when (a) the VOC concentration at the vessel outlet approaches the inlet concentration, or (b) the VOC concentration at the discharge stack approaches the limit allowed under South Coast Air Quality Management District (SCAQMD) Tier II limits (as described in the Basis of Design Report).  VOC concentrations at the inlet and between VGAC vessels should be measured using a handheld PID calibrated to isobutylene.  Treating the air stripper off-gas with multiple VGAC vessels connected in series is expected to result in low VOC mass emissions.  However, the emissions control requires routine comparison against SCAQMD Tier II limits to ensure continuous compliance.  Routine collection and analysis of treated vapor samples will be required in order to accurately quantify low concentration constituents and compare SCAQMD emission limits.  


The VGAC vessels may accumulate water condensation.  Moisture is detrimental to adsorption of vapor-phase chemicals and will obstruct vapor flow.  The VGAC vessels are equipped with bottom drains, and the drains should be routinely checked for water accumulation.  Any water accumulated in the VGAC vessels should be drained to the process sump.  


The air stripper off-gas will be heated to reduce the humidity prior to treatment using VGAC.  However, the amount of heating must be carefully controlled as high temperatures are detrimental to adsorption of vapor-phase chemicals.  High temperatures also increase the risk of carbon bed fires which are dangerous.  The VGAC vessels are equipped with high temperature switches to automatically terminate air stripper operations in the event of a high temperature alarm.  The off-gas temperatures should be routinely monitored, and the high temperature switches replaced as necessary.  The high temperature switches are 3 feet long and extend into the carbon bed to provide a more accurate carbon temperature (as opposed to sidewall temperature).  The switches can be damaged, and care must be taken when evacuating or loading GAC from/to the vessels.  If necessary, the temperature switches can be removed from the vessels during carbon replacement.



3.13 Duct Heater



The TGRS system includes a 60 kilowatt electric duct heater, supplied by Heat Exchange and Transfer, Inc., to raise the temperature and reduce the humidity of the air stripper off-gas prior to treatment by VGAC.  The duct heater does not require routine maintenance, but operating temperatures should be monitored daily.  The air stripper off-gas should be heated by approximately 25 to 50°F to reduce the relative humidity to a target level of approximately 50%.  The air stripper off-gas should never be heated to temperatures exceeding 120°F, and the duct heater is equipped with temperature controls for high temperature alarm shutdown.



The duct heater thermocouple may require periodic replacement, and a spare thermocouple should be kept on Site.  The only other maintenance required for the duct heater is to inspect the heating element electrical connections.  The operations instructions for the duct heater and the User’s Guide for the Watlow temperature controller are provided in Appendix B.  The temperature controller was factory set but should be auto-tuned as described in the Watlow EZ-Zone User’s Manual.



3.14 Discharge Stack PID Meter



The RAEGuard PID in the discharge stack requires routine calibration to ensure accurate VOC monitoring.  Zero calibration of the PID can be done using either atmospheric air or zero calibration gas.  The span calibration can be done using 100 parts per million by volume (ppmv) isobutylene gas.  Calibration checks to verify property PID operation, without recalibration, can also be done using 10 or 50 ppmv isobutylene gas.  A supply of span and calibration gases should routinely be kept on Site.      



PID bulbs have a limited life and require periodic replacement.  RAE Systems recommends replacement of a 10.6 electron-volt (eV) bulb every 1 to 3 years of operation and replacement of an 11.7 eV bulb every 1 to 2 months of operation.  A spare 10.6 eV bulb should routinely be kept on site.  The 11.7 eV bulbs have a limited shelf-life and must be ordered in advance of bulb replacement.  The PID can effectively detect chlorobenzene vapors.  Using isobutylene as a calibration gas and a 10.6 eV bulb, the correction factor for chlorobenzene is 0.55.  The chlorobenzene correction factor using a 11.7 eV bulb is 0.39. 



A film can build up over time on the PID sensor and lamp.  The sensor and lamp should be periodically cleaned using methanol.  Care must be taken to not touch the sensor electrode pins and lamp window.  The sample pump may also wear out over time and can be replaced in the field as shown in Section 4.2 of the RAE Systems O&M Manual.  A copy of the RAE Systems Operation & Maintenance Manual for the PID is provided in Appendix B.


3.15 Chemical Metering Pumps



The chemical metering pumps should be serviced every 8,000 hours or 12 months.  The wearing parts should be replaced using manufacturer-supplied service kits including the diaphragms and valves.  The pumps must be locked/tagged out and cleaned prior to service.  Any other repairs or service should be conducted by the manufacturer Grundfos.  Pump returns must be coordinated with Grundfos in advance, and a completed safety declaration form must be attached to the pump prior to shipping.  A copy of the Grundfos metering pump operating instruction is provided in Appendix B.


3.16 pH Probe



The Cole Parmer pH probe requires routine calibration.  Span calibration can be done using 4.0 and 10.0 pH solutions.  Calibration checks, without recalibration, can also be done using a 7.0 pH solution.  A supply of pH calibration solutions and a spare pH probe should be kept on Site.  The specification sheet for the pH probe, and the Operation Manual for the Cole Parmer pH controller are provided in Appendix B.  



3.17 Utility Tank



Utility Tank 3750 is cone-bottomed and designed to receive solids.  Accumulated solids can be removed by opening isolation valve HV-3757 and draining the solids for placement in drums.  Solids should only be drained when the water level in the utility tank is near the low level.  The valve should be opened slowly, and field personnel should wear appropriate splash protection.  At the full level, a head pressure of approximately 15 pounds per square inch (psig) could be on the solids.  Solids should be drained as appropriate to prevent excessive solids transport to either Influent Tanks 3710A/B or LGAC Feed Tank 3760.  



3.18 LGAC Backflushing



The lead LGAC vessel should be backflushed with potable water when the differential pressure across the vessel exceeds its target operating range.  Over time, LGAC can become fouled, and preferential flow paths can be established.  Backflushing can significantly extend GAC life and reduce operating costs by removing fines/fouling and expanding the carbon beds.  To backflush the LGAC vessel, the following procedure should be used:


· Isolate the LGAC vessel requiring backflushing by closing hand valves HV-3441A/B and HV-3442



· Open potable water line HV-3441 and LGAC vessel valves HV-3440 and HV-3442A/B


· Backflush the LGAC at flow rates between approximately 700 and 1,000 gpm for a short duration (approximately 20 minutes).  Do not overfill Utility Tank 3750.



· Allow solids to settle in the bottom of the Utility Tank before transferring the backflush water to Influent Tanks 3710A/B.   


3.19 Rupture Discs and Tank PRVs and VRVs



Influent Tanks 3710A/B and Air Stripper Feed Tank 3730 are designed to be low pressure tanks.  Excess ozone may exist in the tank headspace, and it is necessary to direct that ozone for destruction prior to atmospheric discharge.  The tanks are equipped with pressure relief valves (PRVs) and vacuum relief valves (VRVs).  The PRVs are designed to discharge tank headspace to the ozone destruct vent line at low pressures (approximately 2 psig).  The VRVs are designed to allow atmospheric air to fill the tank headspace at low vacuums.  These mechanical valves require periodic replacement over time.  Proper control of the tank headspace should be routinely monitored to ensure that the PRVs and VRVs are functioning correctly.  Spare PRVs and VRVs should be kept on Site for future use if necessary.



Rupture discs are located at the top of the overflow pipe in all three tanks.  A minimum head pressure of 5 psig is required to rupture the disc, and the pressure in these tanks should never reach that pressure.  If water is found to have overflowed the tank, then the tank became over-pressured and an investigation will be required to identify and correct the problem that led to this condition.  The rupture disc will also require replacement (one time use).  A spare rupture disc should be kept on Site for future use if necessary.



3.20 Eye Wash Stations



The TGRS system is equipped with two emergency eye wash stations.  Eye wash stations should be tested at least annually and routinely flushed to verify they are in proper working order and free of stagnant water, rust, or debris.  The stations should be tagged, and the most recent test date indicated on the tag.



3.21 Fire Extinguishers



The TGRS system is equipped with four fire extinguishers.  The fire extinguishers require annual recertification of their pressure by a qualified inspector.  The fire extinguishers should be tagged, and the most recent test date indicated on the tag.  



3.22 Backflow Preventers



The TGRS system is equipped with two potable water backflow preventers, one 8-inch diameter preventer for the treatment pad and one 1-inch diameter preventer for the control room restroom.  Both backflow preventers are located at the City water supply in the northeast corner of the Montrose property near the front gate.  The preventers require annual testing and recertification by a qualified subcontractor.  The preventers should be tagged, and the most recent test date indicated on the tag.



3.23 Process Sump and Trench Drain



Dust and solids will accumulate over time in the trench drain and process sump.  The solids should be removed from the sump as needed to prevent any damage to the sump pumps.  However, transfer of suspended solids to the utility tank is acceptable as this tank is designed to receive solids.     



The process sump contains two redundant Xylem Model 3068 sump pumps.  According to the manufacturer specifications, the sump pumps should be serviced every 20,000 hours or 3 years.  The pumps should be cleaned, and the O-rings, gaskets, and seal washers should be replaced.  The oil should be changed using approximately 0.6 liters of medical white oil of paraffin type.  The impellar, bearings, and pump seals should be replaced as needed.  Prior to re-using the pump, it should be ground fault tested to verify electrical insulation.  A copy of the Xylem specification sheet is provided in Appendix B.   



3.24 Spare Parts



A spare and recommended parts list has been developed for the TGRS system and is included as Table 8A.  Spare parts are recommended to be kept on site during TGRS operations for immediate use as needed and to reduce system downtime.  Replacement parts do not need to be kept on site and can be ordered as needed.  Table 8A includes spare or recommended parts for all system components except the HiPOx system.  Ultura has developed their own recommended spare and replacement parts list for the HiPOx system, which is provided as Table 8B.


3.25 TRUCK LOADING AND UNLOADING PROCEDURES



Vapor-phase and liquid-phase granular activated carbon change-outs, 20,000 pounds at a time, will be performed at the Site and a solution of hydrogen peroxide will be delivered to the Site in nominal 1,000-gallon bulk delivery tanker trucks.  The following procedures are provided for safe loading and unloading (change-out) of carbon at the carbon vessels and safe unloading of hydrogen peroxide from the delivery truck to the storage tank.



3.25.1 VGAC Loading/Unloading (Change-Out)



VGAC change-outs are only to occur during daylight hours, when a Site operator is present and there is sufficient space on the truck ramp to perform the change-out.  This section outlines the procedures for removal of spent carbon using a carbon evacuation (vacuum) truck, and replacement with fresh carbon using a separate carbon delivery truck and forklift:   



1. Prior to performing the change-out, verify the carbon temperature in the spent VGAC vessel is not elevated and the treatment pad hose reels connected to the City water supply are in good working condition.  In case the vessel wall temperature is elevated due to elevated carbon temperature, direct application of City water to the vessel wall can be used for cooling.



2. Verify the Site operator and truck and forklift operators are wearing required personal protective equipment (PPE).



3. Verify the waste manifest for the spent carbon is available on-site and check the carbon delivery truck manifest and/or bill of lading to verify material identification and volume. 



4. Guide the vacuum truck onto the truck ramp safely.  Using hand signals to communicate, the Site operator will act as a spotter for the vehicle driver.



5. Once parked, verify that the truck breaks have been set and properly chock all wheels.



6. Inspect the truck evacuation hose for holes, tears, or any other evidence of potential hose failure.  



7. Using a ladder, access the top of the vessel, and unbolt and remove the cover to the 24-inch diameter top-entry/manway.



8. Insert vacuum “stinger” in through the manway and completely evacuate the top 10,000-lb carbon bed from the vessel.  Take care not to damage the upper carbon bed support screen with the stinger.



9. Remove the stinger from the vessel once the top carbon bed has been completely evacuated, temporarily remove the upper support screen located inside the vessel, re-insert the stinger through the top and begin evacuating the bottom 10,000-lb carbon bed.  Take care not to damage the bottom carbon bed support screen with the singer.    



10. Remove the stinger from the vessel once the bottom carbon bed has been completely evacuated, remove wheel chocks on the vacuum truck, and guide the truck away from the vessel area. 



11. The spent carbon waste manifest must be signed by the waste generator and transporter, and then supplied to the transporter, with a copy left for the Site operator, before the spent carbon is transported off-site.  



12. Guide the carbon delivery truck and forklift onto the truck ramp safely.  Using hand signals to communicate, the Site operator will act as a spotter for the truck and forklift operators.



13. Fresh carbon is available in Super Sacks on the delivery truck and is to be unloaded into the vessel one Super Sack at a time.  Once the truck is parked, verify that the truck breaks have been set and properly chock all wheels.



14. Using the forklift, remove the Super Sack from the truck and suspend it above the open manway at the vessel top.  At no time shall an operator stand beneath the suspended load.  Open the bottom outlet of the Super Sack and allow the contents to flow into the vessel and collect on the bottom support screen.  Empty Super Sacks are a light fabric material; remove by hand and store on the delivery truck. 



15. Once 10,000 pounds of fresh carbon has been placed on the bottom support screen, replace the upper support screen and repeat Step 14 until 10,000 pounds of fresh carbon has been placed on the upper support screen.



16. Replace and bolt down the manway cover at the vessel top, remove truck wheel chocks, and guide the truck and forklift off the truck ramp.          



3.25.2 LGAC Loading/Unloading (Change-Out)



Liquid-phase granular activated carbon (LGAC) change-out is only to occur during daylight hours, when a Site operator is present and there is sufficient space on the truck ramp to perform the change-out.  This section outlines the procedures for removal of spent carbon using a carbon evacuation (vacuum) truck, and replacement with fresh carbon using carbon slurry truck.



1. Prior to performing the change-out, verify the treatment pad hose reels connected to the City water supply are in good working condition, and completely de-pressurize the spent LGAC vessel by opening the bottom drain valve and allowing water to drain onto the treatment pad.  



2. Verify the Site operator and truck operators are wearing required personal PPE.



3. Verify the waste manifest for the spent carbon is available on-site and check the carbon delivery truck manifest and/or bill of lading to verify material identification and volume. 



4. Guide the vacuum truck onto the truck ramp safely.  Using hand signals to communicate, the Site operator will act as a spotter for the vehicle driver.



5. Once parked, verify that the truck breaks have been set and properly chock all wheels.



6. Inspect the truck evacuation hose for holes, tears, or any other evidence of potential hose failure.  



7. Verify the truck evacuation hose is properly cam-locked to the 4-inch “media out” connection located beneath the vessel.  Verify the City water hose is properly cam-locked to the 2-inch “wash down” connection at the top of the vessel.  Zip-tie cam lock lever rings together.



8. Using a ladder, access the top of the vessel and unbolt and uncover the 14-inch elliptical manway for vacuum breaking. 



9. Open the ball valve at the “media out” connection and then operate the vacuum truck to completely evacuate all spent carbon from the vessel.  The driver shall remain with the vehicle during the entire evacuation period.



10. Visually inspect the inside of the vessel through the open manway.  Open the City water supply at the hose reel, and open the ball valve at the 2-inch “wash down” connection to rinse any residual carbon from inside the vessel.  Rinsate collected at the bottom of the vessel is evacuated by the vacuum truck through the 4-inch “media out” connection.  Continue rinsing and evacuating until the vessel is clear of carbon.



11. Turn off vacuum and City water, close the “media out” and “wash down” connection ball valves, disconnect the evacuation hose, remove vacuum truck wheel chocks, and guide the truck away from the vessel area.



12. The spent carbon waste manifest must be signed by the waste generator and transporter, and then supplied to the transporter, with a copy left for the Site operator, before the spent carbon is transported off-site.



13. Guide the carbon slurry truck onto the truck ramp safely.  Using hand signals to communicate, the Site operator will act as a spotter for the truck.  



14. Once parked, verify that the truck breaks have been set and properly chock all wheels.



15. Inspect the carbon slurry hose for holes, tears, or any other evidence of potential hose failure.



16. Verify the carbon slurry hose is properly cam-locked the 4-inch “media inlet” connection at the top of the vessel.  Zip-tie cam lock lever rings together.



17. Open the ball valve at the “media inlet” connection and then operate the slurry truck to transfer the truck contents to the vessel.  The driver shall remain with the vehicle during the entire unloading period.  The top vessel manway shall remain open during the transfer to allow for displacement of air collected inside the vessel and for visual verification that the vessel does not overfill. 



18. After the entire contents of the truck have been transferred, close the “media inlet” ball valve, disconnect the slurry hose, secure/boltdown the vessel top manway cover, remove slurry truck wheel chocks, and guide the truck away from the vessel area.



19. Using the 2-inch “wash down” connection at the top of the vessel and the City water hose reel, saturate the new carbon bed with water prior to bringing the vessel on-line for service. 



3.25.3 Hydrogen Peroxide Unloading



Hydrogen peroxide truck unloading is only to occur during daylight hours, when a Site operator is present and there is sufficient space in the truck pad area to receive the delivery.  This section outlines the procedures for unloading hydrogen peroxide from the bulk delivery truck into the hydrogen peroxide tank in the AOP area:  



1. Prior to receiving a shipment, verify that the hydrogen peroxide storage tank pressure relief valve PRV-600 is working properly and the truck ramp, AOP area, and treatment pad area, in-between the truck ramp and AOP area, is clear of flammable solid material (i.e. wood).  Also, verify the hose reels and the combination emergency shower and eyewash stations connected to the City water supply are in good working condition. 



2. Verify Site operator and truck driver are wearing required PPE.



3. Guide delivery truck onto the truck ramp in safely.  Using hand signals to communicate, the Site operator will act as a spotter for the truck driver.



4. Once parked, verify that the truck breaks have been set and properly chock all wheels.



5. Check truck manifest and/or bill of lading to verify material identification and volume.



6. Inspect the truck transfer hose for holes, tears, or any other evidence of potential hose failure.



7. Verify pressure of truck contents is not at an unsafe level.



8. Verify that the truck transfer hose is properly cam-locked to the storage tank inlet.  Zip-tie cam-lock lever rings together.  Place a 5-gallon bucket underneath the connection.



9. Open storage tank inlet valve HV-3812 and truck transfer valve to allow contents of the truck to transfer to the storage tank.  The driver shall remain with the vehicle during the entire unloading period.



10. After the entire contents of the truck have been transferred, close HV-3812 and the truck transfer valve. 



11. Break the transfer hose cam-lock connection and allow any residual liquid in the line to collect in the 5-gallon bucket.



12. After securing the transfer hose, remove chocks and release the truck.



3.26 TGRS System Start-Up/Shutdown Procedures


3.26.1 Normal TGRS System Start-up Procedures



Target operating groundwater extraction and injection, chemical stream, and vapor stream rates for normal system operation are provided in Tables 3 and 4.  Valve positioning for the treatment components on the equipment pad for normal system operation is provided in Tables 6A and 6B.  The following presents the procedure for starting the TGRS system.  Throughout the startup procedure, the system should be checked for leaks or unusual noises: 


1. Verify that the valves are in their correct position for start-up in normal operation (see Tables 6A and 6B).  Initially, AOP system valves shall be set to re-circulate 100% of flow back to influent storage tanks 3710A/B.



2. Verify the general alarm reset button on the main control panel is pushed (locally on the panel or remotely by the HMI).



3. Verify the extraction wells and reinjection wells desired to operate have open isolation and flow control valves and are set to operate.



4. Initiate system operations by starting extraction well pumps, automated operation of air stripper, AOP, and chemical delivery systems (sequestering and defoaming agent and acid), and duct heater 3500.  The ozone generating component of the AOP system and 2 out of 3 air stripper blowers should start automatically before water begins passing though these components.  Air stripper sump pumps and chemical delivery pumps should start automatically once water begins passing through the air stripper systems.  



5. Check the flow rates for the extraction wells and adjust the automatic flow control valve setting at the PLC (using the HMI) if necessary to obtain the desired flow rate.



6. Once the influent storage tanks 3710A/B are at approximately 50% capacity (10-foot level), start one of two transfer pumps 3610A/B.



7. Confirm the differential pressure across the bag filters (3410A/B) is below 20 psig. 



8. With groundwater passing through the HiPOx reactor, initiate hydrogen peroxide and ozone addition to the reactor and verify the reactor effluent quality.  



9. Change valve positions at the reactor effluent to discontinue recirculation to the influent storage tanks and transfer 100% of the effluent to air stripper feed tank 3730. 



10. Once tank 3730 is at approximate 50% capacity (10-foot level), start one of two transfer pumps 3630A/B to send water through filtration and air stripping to LGAC feed tank 3760. 



11. Confirm the differential pressure across the bag filters (3420A/B) is below 20 psig.



12. Confirm air stripper sump pumps (2 out 3) and chemical delivery pumps (sequestering and defoaming agent and acid) are operating.



13. Once tank 3760 is at approximate 50% capacity (10-foot level), start one of two transfer pumps 3660A/B to send water through LGAC polishing treatment and filtration to injection feed tank 3770.



14. Confirm the differential pressure across each dual filter-bag system (3460A/B, 3470A/B, and 3480A/B) is below 20 psig.



15. Once tank 3770 is at approximate 50% capacity (10-foot level), start one of two transfer pumps 3670A/B to send treated groundwater to the reinjection wells.    



16. Check the flow rates at the reinjection wells and adjust the automatic flow control valve settings at the PLC (using the HMI) to equally distribute the flow between the reinjection wells or as desired.



3.26.2 Normal TGRS System Shutdown Procedure



The following presents the procedure for shutting down the system:



1. Shutdown all water transfer and chemical dosing pumps downstream of air stripper feed tank 3730.



2. Change valve positions at the HiPOx reactor effluent to discontinue water transfer to tank 3730 and re-circulate 100% of the effluent to influent storage tanks 3710A/B.



3. Shutdown automated air stripper and chemical delivery systems and duct heater 3500.



4. Shut down all extraction well pumps.



5. Shutdown automated operation of the AOP system including ozone generation and hydrogen peroxide addition to the HiPOx reactor. 



6. Shutdown active transfer pump 3610A or 3610B.



7. If full drainage of the system piping is required for prolonged shutdown or maintenance, low points in the belowground piping are equipped with blow-off assemblies for water evacuation, and aboveground piping and filter bag housings on the treatment pad are equipped with manual vent and drain valves for drainage of fluids into the treatment pad sump.  Aboveground tanks on the treatment pad are also equipped with manual vales for complete drainage.  Long term shutdown valve positioning for the treatment pad is included on Table 6B. 



8. If full drainage is not required:



a. Close isolation valves located upstream and downstream of equipment to be worked on and open drain/sample points to remove water from lines; or



b. Leave valves in same position if worked to be conducted on the system does not require drainage.  Temporary shutdown valve positioning for the treatment pad is included on Table 6B.



9. De-energize all powered equipment prior to conducting any work on these components.



3.27 EMERGENCY SHUTDOWN



An emergency shutdown may result due to human health, environmental, or safety concerns.  Alarm conditions which may trigger the automatic shutdown of the system by the PLC are discussed in Section 3.32.1.  Should a human health or safety emergency occur that is not triggered by the PLC, the first responder will push the E-stop button on the main control panel.  As a result, the following equipment will be halted:



· All electric submersible extraction pumps



· All centrifugal transfer pumps



· All chemical dosing metering pumps



· Air stripper and AOP package treatment systems



· Duct heater



Following an emergency shutdown, the system will not restart automatically.  TGRS system restart must be conducted manually. 



3.28 Leak Detection


The TGRS system is equipped with leak detection at every extraction/injection well vault and at the treatment pad.  Every well vault is equipped with a Gems LS-270 Series float switch for detection of water accumulation.  The switch will trigger a leak detection alarm at 6 inches of water accumulation and automatically shut down all extraction pumps.  If a leak is detected at the injection well vaults, the alarm will additionally trigger shut down of injection feed pumps 3670A/B.  The PLC will automatically notify project personnel of the alarm condition.  A copy of the Gems specification sheet is provided in Appendix D.  No maintenance of the float switch switch is required, although a spare float switch should be kept on Site for use as needed.



The groundwater extraction piping is secondarily contained, but the secondary containment piping should be routinely checked for evidence of leaks through the primary piping.  The secondary containment piping is sealed with a dog-bone termination at the extraction well vaults, but small diameter plugs provide the opportunity to detect leaks through the primary piping.  The secondary containment piping is open to atmosphere within the bermed concrete pad at the Montrose property, where leaks will be detected visually by the operator during daily site inspections.  Leaks within the bermed concrete pad will drain to the process sump where they will be detected by the sump level switch and controlled as indicated in Section 3.33.  A high high level alarm at the process sump will shut down the entire TGRS system.    


3.29 Well Vaults and Buried Concrete Vaults/Boxes 



The well vaults are designed to be waterproof.  Water should not accumulate in the vaults at any time during the remedy.  If water is found to have accumulated in a vault, then an investigation should be conducted to identify the source.  The well vaults are equipped with leak detection to automatically terminate well operations and protect the electric wellhead components.  



Additionally, the pipe supports, bases, and anchor bolts should not sit in water as that could shorten the longevity of the mechanical components.  Any standing water in the vaults or other buried concrete boxes should be immediately evacuated and transferred to the TGRS system for processing (put in process sump).     



The vault/box lids and manholes should additionally be inspected on a routine basis.  Many of the vault lids/manholes are located within publicly accessible areas including active streets.  Daily traffic impacts can damage vault lids over time.  Routine inspection of the lids is required to ensure their integrity for security, safety, and water protection.  Damaged lids should be immediately replaced.



The pipe and equipment supports should additionally be inspected to ensure their mechanical integrity.  Over time, supports can corrode or weaken.  The supports, base plates, and anchor bolts should be inspected at least annually to ensure their integrity.   



3.30 Satellite Panels and Pull Boxes



The satellite power/control panels and pull boxes should be routinely inspected for security.  These panels and pull boxes contain valuable cabling and wire.  The panels and many of the pull boxes are located in publicly accessible areas.  The panels and pull boxes should be periodically inspected to verify their mechanical integrity and security against theft or vandalism.  A damaged or missing lock should be immediately replaced.  



3.31 Waste Management



The TGRS system is expected to generate spent VGAC and LGAC.  VGAC change-outs will be more frequent than LGAC.  The VOC mass loading to the LGAC is expected to be very low, and therefore, LGAC change-outs are expected to be infrequent.  VGAC change-outs will be more frequent at the start of the project when dissolved VOC concentrations are their highest.  In both cases, the spent GAC will be sampled, analyzed, and characterized in accordance with state and federal regulations.  A waste profile will be established for each type of spent GAC and renewed at least annually (more frequently if there are changes in the waste stream characteristics).  The spent GAC will be transported for recycling or disposal in accordance with the characterization results and state/federal regulations.  EPA approval of the waste disposal will be obtained prior to transport as required in the Partial CD O&M SOW.    



The TGRS system will also generate spent filter bags with some particulate or mineral fouling, but the bags are not expected to retain any VOCs.  The bags are expected to be non-hazardous and will be disposed in accordance with federal and state regulations.



3.32 PROGRAMMABLE LOGIC CONTROLLER



A PLC and supervisory control and data acquisition (SCADA) system will be used to monitor TGRS system operations.  The PLC and SCADA will be used to continuously monitor and manage TGRS system inputs, control automated operations, indicate and communicate alarm conditions, and log operational data.  Rockwell Automation (Allen Bradley) FactoryTalk® View Site Edition software was used to establish the SCADA system for the main control room.  Rockwell Automation FactoryTalk® View Machine was used to establish the HMI for the three satellite control panels.  The PLC cabinet and associated desktop computer station are located in the control room, and project personnel will monitor system performance on a daily basis (every site visit).  A summary of system setpoints and normal operating conditions is provided in Table 5.    



The PLC and SCADA system include remote access capability through a T-1 internet data line.  Only authorized personnel are allowed to access the SCADA system remotely, and it is password protected.  Using this approach, project personnel can remotely monitor TGRS operations, operate electronic controls, and download historical logged operating data.  In addition to operator site visits, project personnel will monitor TGRS operations daily using remote access.  The SCADA system additionally includes autodialer functions for notification of project personnel in the event of a system alarm or warning.      


3.32.1 Alarm Setpoints


The PLC alarm setpoints for the electronic controls at the extraction/injection wells and treatment plant are presented in Tables 7A and 7B respectively.  For each alarm condition, the associated interlock, setpoint, and programmed response are indicated.  Once an alarm occurs, the PLC will notify a predetermined list of contacts using the autodialer function including the Lead Operator, Project Engineer, and Project Manager.  The project team will respond to the alarm, either in person or remotely through the PLC, and must acknowledge the alarm in order to clear it.  TGRS operations that are temporarily interrupted by an alarm will not automatically resume until the condition is cleared and the alarm acknowledged.  All alarm conditions will be recorded by the PLC and noted in the field logbook, along with the actions taken to clear the alarm. 


3.33 Level Transmitters


Level transmitters are used to monitor and control liquid levels in the extraction/injection wells, groundwater process tanks and sump, and chemical supply tanks.  The level controls for the TGRS system are provided in Tables 7A and 7B and summarized as follows:  



· An In-Situ PXD-261 pressure transducer is located in every extraction and injection well.  These transducers are used to control equipment shutdown under low level (extraction wells) or high level (injection wells) alarm conditions.  A copy of the In-Situ specification sheet is provided in Appendix D.  No maintenance is required for these transducers.  



· Process Tanks 3710A/B and 3730 are equipped with Rosemount ultrasonic liquid level transmitters.  These level transmitters are used to control transfer pump operation (low and high alarm settings) and equipment shutdown (low low and high high level alarm settings).  A copy of the Rosemount Reference Manual is provided in Appendix D.  There are no spare parts for the ultrasonic liquid level transmitters, and the only required maintenance is to clean the transmitter face and check the condition of the cover seal and wiring.  



· Process Tanks 3750, 3760, and 3770 are equipped with Endress+Hauser pressure transmitters for tank level monitoring.  These transmitters are used to control transfer pump operation (low and high level settings) and equipment shutdown (low low and high high level alarm settings).  A copy of the Cerabar Series Technical Information manual is provided in Appendix D.  There are no spare parts or maintenance requirements for these pressure transmitters.


· Process Tanks 3710A/B, 3730, 3750, 3760, and 3770 are all equipped with a Conery 2900 Series float switch.  This float switch serves as a redundant high level alarm for equipment shutdown.  A copy of the Conery specification sheet is provided in Appendix D.



· Chemical Tanks 3740, 3790, and 4700 are equipped with a Madison Plastic M Series multi-point float switch.  This switch is used to shut down equipment only (low low alarm setting).  The chemical tanks are clear, and the liquid level can be visually observed.  The chemical tanks will be refilled when the level in the tank is observed to be low.  The level controls for these tanks will shut down the chemical metering pumps under low low level conditions.  A copy of the Madison specification sheet is provided in Appendix D.



· The process sump is equipped with a Babbitt multi-point float switch.  This switch is used to control sump pump operation (low and high level settings) and equipment shutdown (high high level alarm setting).  A copy of the Babbitt specification sheet is provided in Appendix D.


3.34 Pressure Transmitters


Pressure transmitters are used to monitor and control pressures at the extraction wells and groundwater process piping.  The pressure control settings for the TGRS system are provided in Tables 7A and 7B and summarized as follows:  



· Every extraction wellhead is equipped with a Dwyer Series 626 pressure transmitter, which will be used to shut down the extraction pump at a high pressure setting of 100 psig.  



· The groundwater process piping at the treatment pad is additionally equipped with Dwyer Series 626 pressure transmitters that will provide warning alarms at high pressures between 50 and 80 psig and shut down transfer pumps at high pressures (high high pressure alarm setting) between 70 and 100 psig.  



· The air stripper off-gas vapor piping at the treatment pad is additionally equipped with Dwyer Series 626 pressure transmitters that will shut down the air strippers at a high pressure of 100 inches of water (approximately 4 psig).  The inlet to each VGAC vessel is equipped with a pressure transmitter.         



A copy of the Dwyer specification sheet is provided in Appendix D.  No maintenance is required for these transmitters, but it is recommended that spare pressure transmitters be kept on Site for use as needed.



3.35 Temperature Transmitters


Temperature transmitters are used to monitor and control temperatures at the VGAC vessels and discharge stack.  The temperature control settings for the TGRS system are provided in Table 7B and summarized as follows:  



· Each VGAC vessel is equipped with a ReoTemp bimetal thermometer and resistance temperature detector (RTD) transmitter.  The thermometer has a 36 inch long stem for monitoring the temperatures in the middle of the VGAC vessels instead of the sidewall.  These controls will shut down the duct heater and air strippers at temperatures exceeding 120°F (high temperature alarm setting).  A copy of the ReoTemp specification sheet is provided in Appendix D.



· The discharge stack is also equipped with a ReoTemp bimetal thermometer and RTD transmitter, and the stem is 6 inches long for monitoring air temperatures in the middle of the 12-inch diameter discharge stack.  The purpose of this temperature transmitter is to record air discharge temperatures for emissions monitoring, and there is no high temperature alarm setting associated with this transmitter.


3.36 O&M Data Recording and Management



TGRS system operations will include both manual and electronic data.  The electronic data will be managed by the PLC and SCADA system, which includes data logging functions.  All key operating data will be logged to establish a historical record of TGRS operations.  This electronic log can also be downloaded for use in data reporting either in database or spreadsheet format.  It may be necessary over the course of the remedy to periodically transfer historically logged operating data to long-term storage devices in order to free up electronic data storage capacity.    



In addition to the electronic data, manual operating data will be recorded on a daily or weekly basis.  TGRS O&M activities and observations will be recorded in a field log book on a daily basis.  The field notes will include the date and name of the operator.  The log books will be kept at the TGRS control room until full and then relocated to a more permanent file storage facility (location to be determined).  Manual TGRS activities and data will also be recorded on O&M forms, which are provided in Appendix A.  The completed forms will be dated, signed, and kept in a binder located in the TGRS control room.  Once full, the forms binder will be relocated to a more permanent file storage facility along with the field log book.  Manual forms and field log books may also be scanned to create an electronic record of the manual data as needed. 



3.37 Extraction Wells



The TGRS extraction wells will be operated to effectively capture the dissolved chlorobenzene plume outside of the TI Waiver Zone and hydraulically control the chlorobenzene plume within the TI Waiver Zone.  The extraction wells will be operated as close to their initial target rates as possible, and the resulting hydraulic influence monitored to verify plume capture.  Extraction rates and drawdowns may be modified in the future as the remedy performance is optimized either based on field water level readings or as a result of computer modeling.  



The drawdown in the extraction wells will be monitored closely to ensure effective capture and to prevent the well from dewatering.  The water level should never be drawn down to the pump inlet to avoid damaging the submersible pump.  The extraction wells may lose some capacity over time due to silt fouling or other forms of fouling.  If the extraction well loses capacity over time and results in excessive drawdown, the extraction well should be temporarily deactivated pending redevelopment as described in Section 3.39.  Each extraction well is equipped with a pressure transducer that will trigger an alarm that automatically shuts down the extraction pump when the water level draws down to within 5 feet of the pump inlet.    



3.38 Injection Wells



The TGRS injection wells will be operated to reinject approximately 700 gpm of treated groundwater into the Gage Aquifer.  The injection wells along the western flank of the chlorobenzene plume, located at the MMB property, have a higher capacity than the injection wells along the eastern flank.  Therefore, approximately 350 to 375 gpm will be injected into the wells at the MMB property, with the remaining 325 to 350 gpm being injected into the wells at Waste Management property along the eastern flank.  Initially, there is some excess injection capacity along both flanks.  The three wells at the MMB property and the four wells at or adjacent to the Waste Management property have an initial combined injection capacity of approximately 450 gpm along each flank.  Therefore, one to two injection wells may not be operated initially and used as spare wells for when redevelopment is required to restore injection capacity.  The water level rise at the injection wells and surrounding monitoring wells will be monitored to evaluate mounding at the plume flanks.   



The Gage Aquifer is naturally anaerobic, and mineral precipitation may occur at the injection well or in the formation when oxygenated groundwater from the TGRS treatment system is reinjected (HiPOx and air stripper both oxygenate the groundwater).  A sequestering agent will be used to control mineral fouling at the air strippers, and the pH of the treated groundwater will be adjusted towards neutral prior to treatment with LGAC.  However, use of a sequestering agent and pH control may not be sufficient to fully control mineral precipitation at the injection wells.  The dissolved oxygen in the treated groundwater and the water level or wellhead pressure at the injection wells will need to be carefully monitored over time for evidence of mineral fouling.  To minimize mineral fouling effects at the injection wells, entrained air (if any) should be bled out at the wellhead and additional pH adjustment towards neutral or slightly acidic may be considered.  The Gage Aquifer is naturally caustic with pH ranges between approximately 7.5 and 8.5.    



The injection wells can be operated under low pressure (up to 10 psig) if necessary to sustain the injection flow rates, particularly at injection wells located along the eastern flank where groundwater occurs at shallower depths.  However, the injection wells should never be operated at pressures exceeding approximately 10 psig as it may damage the well seal.  When operating the injection wells under pressure, the wellheads must be monitored for evidence of leaks on a routine basis.  The injection wells are equipped with pressure transducers that will trigger an alarm at wellhead pressures exceeding 10 psig that automatically shuts off injection feed pumps 3670A/B.  Injection wells that are unable to sustain their injection flow rate at wellhead pressures approaching 10 psig should be temporarily deactivated pending redevelopment as described in Section 3.39. 


3.39 Well Redevelopment



Over time, the extraction and injection wells are expected to lose some capacity due to sedimentation, mineral precipitation, or biofouling.  The water level at the extraction wells and pressure at the injection wells will be routinely monitored for evidence of well fouling.  Wells will be periodically rehabilitated using the mechanical well redevelopment procedures provided below to abate fouling and restore well capacity.  Injection wells are expected to require more frequent redevelopment than extraction wells.  



The following presents the procedure for mechanically redeveloping extraction and injection wells:



1. If redeveloping an extraction well, verify the submersible extraction pump is off before proceeding.



2. Disconnect power to the wellhead I&Cs (and the submersible pump if at an extraction well) at either the TGRS control room or nearby satellite location.


3. Completely close the gate-type isolation valve in the conveyance pipe in the well-vault.  



4. Disconnect the submersible pressure transducer signal wires located in an electrical junction box in the well-vault.  If redeveloping an extraction well, disconnect the pump power cable in the well-vault as well. 



5. Disconnect flanged connections at the wellhead piping and remove the submersible pressure transducer from the well.  Also, using a redevelopment rig, remove the pump and discharge pipe from the well if at an extraction well, or the drop pipe if at an injection well.



6. Mechanically clean the well screen in short intervals using standard swab and bail techniques over the entire screen interval.  A list of well screen intervals is provided in the Extraction and Injection Well Schedule (Table 2). 



7. Using the redevelopment rig, insert a submersible redevelopment pump and discharge line into the well casing for groundwater extraction.  The pump can be set at different depths within the screen interval during redevelopment as needed.


8. If at an injection well, connect the redevelopment pump discharge line to the 4-inch male cam-lock fitting in the well-vault to transfer extracted groundwater to the treatment pad utility tank via the belowground redevelopment return system.  It is recommended that the redevelopment water be filtered to remove sediment at the injection wellhead prior to conveyance through the underground piping.  Verify all isolation valves between the cam-lock fitting and utility tank are open before proceeding.  Extraction wells do not include a redevelopment return system.  Extraction well redevelopment discharge must be plumbed to nearby temporary tankage.


9. Initiate, and then maximize, groundwater extraction using the redevelopment pump.  At regular intervals, monitor and record well level and extracted groundwater parameters as indicated on the Well Redevelopment Form (Appendix A).  Continue extraction until groundwater parameters stabilize to within +/- 10% over 3 consecutive readings and turbidity is reduced to less the 20 NTUs.  



10. After discontinuing extraction, disconnect the redevelopment discharge line from the redevelopment return system (if at an injection well) and remove the redevelopment pump and discharge line from the well using the redevelopment rig.  Repeat Steps 6 through 9 as needed to restore well capacity, or perform Steps 5 through 1 in reverse to re-establish normal well operation.


If mechanical redevelopment methods are unable to sufficiently restore the injection well capacity, a mildly acidic solution could be injected into the well to dissolve mineral precipitation.  Mineral fouling, primarily carbonates, was previously observed during injection testing.  The addition of hydrochloric acid at low concentrations was found to be highly effective at dissolving the carbonate fouling and rapidly restoring injection well capacities, even at pH ranges between approximately 6.0 and 6.8.  Hydrochloric acid in high concentrations has the potential to corrode stainless steel well screens and should be avoided.  Acidic solutions with lower pH ranges should also not be left in the well for extended periods of time due to the risks of corrosion.    



4 Startup and Testing



TGRS startup and testing is the period between construction functional testing and long-term operations.  The TGRS system will be functional at the conclusion of construction but will not yet be operating continuously (24 hours per day and 7 days per week).  Following completion of construction, the TGRS system will be operated continuously and monitored closely.  Drawdowns and extraction well performance will be monitored.  Head rises and injection well performance will be monitored closely.  In particular, some fouling of the injection wells may occur as the treated groundwater is injected.  Advanced oxidation and air stripping are components of the TGRS treatment train, both of which increase the dissolved oxygen content in the groundwater.  The Gage Aquifer is naturally anaerobic, and reinjection of oxygenated groundwater may result in mineral fouling of the wells and surrounding formation.  


The treatment system will be monitored closely, and problems will be troubleshot as they arise.  Once the TGRS system is running continuously without significant interruptions, the startup and testing phase is over and the system is in long-term O&M.  The duration of the startup and testing phase is dependent on the number of system performance issues and the length of time required to achieve continuous system operations.  Typically, startup and testing operations can last from 6 weeks to 6 months.  Startup and testing activities and frequency of testing are specified in the sections below.


4.1 Extraction Wells and Pipeline



Startup and testing activities for the extraction wells and conveyance pipeline are summarized as follows:



· Verify that all isolation valves are fully open and that all air release/blowoff assembly valves are fully closed.



· Bring extraction wells on-line at target extraction rates.  Active Water Table wells UBA-EW-1 and UBA-EW-3 last to ensure that commingled influent concentrations are consistent with the system design.  Do not operate MBFB-EW-1 unless the system has capacity for the arsenic and TBA previously detected at that well.  Operations may be intermittent and not at full capacity during startup and testing.      


· Bleed air from the conveyance pipelines as needed.



· Monitor pressures and flows; verify no excessive wellhead pressures and check for leaks.  


· Monitor drawdown at extraction wells to verify stable water level and well capacity.



· Monitor drawdown in surrounding monitoring wells as needed to establish lateral hydraulic influence and radius of capture.



· Sample the extraction wells following initial startup.  Sample the extraction wells again at the end of startup and testing.  Interim samples during startup and testing may be collected (e.g., monthly) as needed to establish individual well performances, concentration trends, and chemical mass loading to the TGRS.  The extraction well samples should be collected and analyzed in accordance with the site-specific FSP and QAPP, to be submitted under separate cover.  At a minimum, the extraction well samples should be analyzed for VOCs by EPA 8260B, pCBSA by EPA 314 modified, and arsenic by EPA 6020.     


4.2 Injection Wells and Pipeline



Startup and testing activities for the injection wells and conveyance pipeline are summarized as follows:



· Verify that all isolation valves are fully open and that all air release/blowoff assembly valves are fully closed.



· Bring injection wells on-line at target injection rates.  One or more of the injection wells should be left off as spare injection capacity.    



· Bleed air from the conveyance lines as needed.



· Monitor pressures and flows, and check for leaks.  



· Monitor head rise and pressures at injection wells to verify relatively stable water level.



· Monitor dissolved oxygen of injected groundwater and watch for well fouling.  Injection of oxygenated groundwater may result in increasing mineral fouling of the formation as the mixing ratio increases.


· Monitor head rise in surrounding monitoring wells as needed to establish lateral hydraulic influence.     



4.3 Treatment Plant



Startup and testing activities for the TGRS treatment plant are summarized as follows:



· Verify operation of tank level controls during multiple cycles (transfer pump on/off).


· Verify operation of transfer pumps at target treatment rate (700 gpm).


· Verify operating pressures and no significant buildup over time including transfer pump discharge, differential pressure across filter bags, and differential pressure across LGAC vessels.  Advanced oxidation and air stripping of the carbonate-rich groundwater may result in mineral fouling of filter bags and other equipment despite the use of a sequestering agent.  The TGRS system should be monitored for pressure buildups resulting from mineral fouling and check for leaks.


· Verify operation of HiPOx system including VSA oxygen generator, ozone generator, ozone meter concentrations, chiller operation, hydrogen peroxide level and chemical metering, reactor pressures and flows, ozone destruct operation and temperature, and residual oxygen concentration in the tank vent gas (air stripper feed tank and/or recycle to influent).  The concentration of ozone and oxygen in the vent gas from the Influent Tanks 3710A/B and Air Stripper Feed Tank 3730 should be monitored.  Operation of these tanks at low pressures using the PRVs and VRVs should be verified.   



· Verify operation of air strippers, balance of air/water ratio, bubbling action/foaming depth, air flow rate, pressure in sump, metering of sequestering agent, metering of defoaming agent, metering of acid, and pH of groundwater leaving air strippers



· Verify operation of duct heater, humidity of air stripper off-gas, pressure loss across VGAC vessels, temperature of VGAC, adsorption efficiency, and discharge stack concentrations.  


· Collect untreated and treated air stripper off-gas samples to verify VGAC adsorption efficiency and compliance with air emission limits.  Vapor samples should be collected weekly at the beginning of startup.  The frequency of vapor sampling can be decreased to monthly, with EPA’s approval, once sufficient data has been collected to reliably demonstrate VGAC system performance.  The vapor samples should be collected and analyzed in accordance with the site-specific FSP and QAPP, to be submitted under separate cover.  At a minimum, the vapor samples should be analyzed for VOCs by EPA TO-15.  The results of treated vapor samples should be compared against SCAQMD emission limits.   


· Collect untreated and treated groundwater samples to verify TGRS system performance and compliance with ISGS reinjection limits.  Groundwater samples should be collected weekly at the beginning of startup to verify contaminant loading to the TGRS system and compliance with ISGS discharge limits.  Untreated and treated groundwater samples can be collected from sample ports HV-3411 and HV-3671 respectively.  It will be important to verify that the VOC and pCBSA mass loading to the TGRS system is generally consistent with expections (or lower) while influent arsenic and TBA concentrations are below their respective MCL (10 ug/L for arsenic) or action level (12 ug/L for TBA).  The frequency of groundwater sampling can be decreased to monthly, with EPA’s approval, once sufficient data has been collected to reliably demonstrate TGRS system performance.  The groundwater samples should be collected and analyzed in accordance with the site-specific FSP and QAPP, to be submitted under separate cover.  At a minimum, the groundwater samples should be analyzed for VOCs by EPA 8260B, pCBSA by EPA 314 Modified, arsenic by EPA 6020, and pesticides by EPA 8081A.    



· Intermediate or partially treated groundwater samples after (a) HiPOx, and/or (b) air strippers may be collected as needed to verify individual component efficiency.  Evaluation of oxidation or air stripping efficiency will be required at startup, and therefore, it will be necessary to collect intermediate groundwater samples to support that evaluation.  Intermediate samples after HiPOx but before air stripping can be collected from sample port HV-3421.  Intermediate samples after air stripping but before LGAC can be collected from sample port HV-3661.  Intermediate groundwater samples should be collected and analyzed in accordance with the project-specific FSP and QAPP to be submitted under separate cover.  Once the efficiencies of the HiPOx and air stripping system are demonstrated during startup and testing, intermediate groundwater samples will no longer be required on a routine basis.      


5 O&M Reporting


TGRS O&M data will be reported to EPA and the State as required in the Partial CD SOW by the 20th day of each calendar month.  The progress reports will include the following:



· Summary of actions taken to achieve compliance with Partial CD



· Summary of all sampling and testing results



· List of all plans, reports, or other deliverables submitted in compliance with Partial CD



· Description of actions scheduled for following month



· Project schedule information (% complete, delays, efforts to mitigate delays)



· Modifications to workplans or schedules, if any


· Summary of activities undertaken in support of EPA’s Community Relations Plan


The progress reports will additionally include key operating data such as extraction flow rates, drawdowns, injection flow rates, injection pressures, air stripper off-gas flow rates, and other key operating data.  The volume of groundwater extracted and treated will be reported for each progress report.  The frequency of O&M progress reporting will also decrease over time, if approved by EPA, as indicated in the Partial CD SOW and summarized as follows: 



· Monthly progress reports for first year (one year after certification of construction completion).



· Quarterly progress reports after year one, if approved by EPA.



· Semi-annual progress reports three years after construction completion, if approved by EPA.
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From: Wetmore, Cynthia
To: Natalia.Raykhman@CH2M.com
Subject: FW: Montrose Baseline MACR pCBSA figures from 2014 DRAFT!!!
Date: Tuesday, January 27, 2015 3:23:00 PM
Attachments: 60288979 13 02_Montrose_PCBSA IN GW_GAGE 1114-Layout1 (2).pdf
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Cynthia Wetmore, Technical Support Section
US.EPA, Region IX, Superfund Division
75 Hawthorne Street, San Francisco, 94105
(415)972-3059
 


From: Wetmore, Cynthia 
Sent: Thursday, January 08, 2015 2:45 PM
To: Warren, Scott@DTSC
Subject: Montrose Baseline MACR pcbsa figures from 2014 DRAFT!!!
 
Scott, EPA has not received the official report for the results of the Sep 2014 sampling, but I
 asked Montrose if I could have a draft copy of the pCBSA figures.  I thought it might help
 you too.  Please note that Montrose said they are currently being checked and are subject
 to change….  I hope to get the report in a few weeks, so if you could hold off copying until
 they have been checked, I would appreciate it.
 
Cynthia
 
 
 
 


Cynthia Wetmore, Technical Support Section
US.EPA, Region IX, Superfund Division
75 Hawthorne Street, San Francisco, 94105
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From: Greg Lovato
To: Barton, Dana
Cc: James Dotchin
Subject: pCBSA
Date: Tuesday, January 06, 2015 10:48:36 AM


Hi Dana,
 
I got your message and referred it to JD Dotchin in our Las Vegas office who is currently managing
 the Montrose project in Henderson.
 
JD should be getting in touch with you.
 
Thanks,
Greg
 
Greg Lovato
Deputy Administrator
NV Division of Environmental Protection
775-687-9373
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From: Wetmore, Cynthia
To: Barton, Dana
Cc: Mayer, Kevin
Subject: FW: Montrose Construction Update 10/6/2014 - late edition
Date: Monday, November 03, 2014 10:42:00 AM
Attachments: image002.png
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Hi Dana, I don’t know the status of this briefing, but I plan on the pre-final inspection on November


 20 or 21st.
 
Since the CD isn’t finalized and I haven’t seen the O&M Manual, I doubt the system will be running in
 November.  I have offered to do a treatment plant site tour but only have permission for 2 -3 DAAC
 members.
 
Is this briefing necessary to have now?  Also, Kevin may be a good person to present the briefing
 since he is going to start assuming the operation of the plant shortly.  And I am going to phase out. 
 (although, based on what Kevin wants, I may continue to complete a few items for this RA)
 
 
 
 
 


Cynthia Wetmore, Technical Support Section
US.EPA, Region IX, Superfund Division
75 Hawthorne Street, San Francisco, 94105
(415)972-3059
 


From: Cynthia Babich [mailto:delamoactioncommittee@gmail.com] 
Sent: Thursday, October 09, 2014 2:39 PM
To: DIAZ, ALEJANDRO
Cc: Wetmore, Cynthia; MARTINEZ, YARISSA; Sayed, Safouh@DTSC; Battaglia, Lora K.;
 LEONIDO-JOHN, STEVEN; Angela Johnson Meszaros; Miranda Maupin; Barton, Dana;
 Florence Gharibian; Scott Warren; dcapjane@aol.com; Susana Lagudis; Phuong Ly
Subject: Re: Montrose Construction Update 10/6/2014 - late edition
 
Alejandro and Dan,
I wiould like the briefing first and soon,  and certainly before start up and testing.  The
 the tour.
I would like to have the following people coordinated with for participation at this
 briefing:
Markus Niebanck
Jane Williams
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Florence Gharibian
Phuong Ly, Water Replenishment District
Susana Lagudis, L A Regional Water Quality Control Board
Scott Warren, DTSC
I have cc'ed them on this email so you have their contact emails.
I myself will contact with other community representatives and let you know.


Cynthia Babich
 
On Wed, Oct 8, 2014 at 4:35 PM, DIAZ, ALEJANDRO <Diaz.Alejandro@epa.gov>
 wrote:


Cynthia,
 
As you know from her weekly emails Cynthia Wetmore has a lot of knowledge on the
 details of this treatment plant.  She agreed that it would be a good idea to have a briefing
 on the treatment system and we were thinking about having this on-Site as part of a tour
 for you, and possibly 1 or 2 other DAAC members, before it begins operation.  Friday,


 November 14th is looking like our target date, however, it may be pushed back to the


 following Friday (21st) depending on the construction schedule.  We can also do the day
 before Thursday for both weeks.  Let me know if this works.
 
Alejandro Díaz
U.S. Environmental Protection Agency
Community Involvement Coordinator
(415) 972-3242
Fax: (415) 947-3528
 
From: Cynthia Babich [mailto:delamoactioncommittee@gmail.com] 
Sent: Wednesday, October 08, 2014 12:37 PM


To: Wetmore, Cynthia
Cc: Mayer, Kevin; DIAZ, ALEJANDRO; Ball, Harold; Jolish, Taly; MARTINEZ,
 YARISSA; Sayed, Safouh@DTSC; Battaglia, Lora K.; LEONIDO-JOHN,
 STEVEN; Angela Johnson Meszaros; Miranda Maupin; Yogi, David; Rodriguez,
 Dante; Barton, Dana; Florence Gharibian
Subject: Re: Montrose Construction Update 10/6/2014 - late edition
 
That's what it looks like.  I would love to hear more about the treatment of the
 groundwater, especially the pCBSA.  Who would be in charge of providing that
 briefing?
Cynthia
 
On Wed, Oct 8, 2014 at 12:27 PM, Wetmore, Cynthia
 <Wetmore.Cynthia@epa.gov> wrote:


You are correct, the silver ‘tower’ is a venting stack.  The venting stack vents the treated
 vapors from the vapor granulated carbon vessels - one of which is the white tank
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 adjacent it to it.
 
The vapors comes off of the air strippers (not shown) and are treated in the VGAC
 (vapor granulated carbon tanks, shown).  The treated vapors from the VGAC are
 discharged at the venting stack.  Hope that helps.
 
 
 


Cynthia Wetmore, Technical Support Section
US.EPA, Region IX, Superfund Division
75 Hawthorne Street, San Francisco, 94105
(415)972-3059
 


From: Cynthia Babich [mailto:delamoactioncommittee@gmail.com] 
Sent: Wednesday, October 08, 2014 11:49 AM
To: Wetmore, Cynthia
Cc: Mayer, Kevin; DIAZ, ALEJANDRO; Ball, Harold; Jolish, Taly; MARTINEZ,
 YARISSA; Sayed, Safouh@DTSC; Battaglia, Lora K.; LEONIDO-JOHN, STEVEN;
 Angela Johnson Meszaros; Miranda Maupin; Yogi, David; Rodriguez, Dante;
 Barton, Dana; Florence Gharibian
Subject: Re: Montrose Construction Update 10/6/2014 - late edition
 
Thank you Cynthia.
Can you describe the piece of equipment in picture numbered 5.
Looks like a venting vessel or stack.
Cynthia B
 
On Wed, Oct 8, 2014 at 11:11 AM, Wetmore, Cynthia
 <Wetmore.Cynthia@epa.gov> wrote:


Hi Cynthia,
 


I apologize for the late edition, my daughter was sick Monday and
 Tuesday. 


 
Last week, Montrose extended work hours on the Montrose property
 until 6 PM every day, and worked on Saturday at the Montrose property
 and on Normandie Avenue.  Montrose is now predicating project
 completion on November 10th.


 


On the Montrose property, LADWP delivered and installed the transformer
 on the transformer pad. Montrose completed the painting of the treatment
 equipment and 95% of the piping to prevent rust.  Montrose continues to



tel:%28415%29972-3059

mailto:delamoactioncommittee@gmail.com

mailto:Wetmore.Cynthia@epa.gov





 install the electrical wiring and work on the Programmable Logic Control
 (PLC) programming, being the main computer operating system.


 


On Normandie Avenue, Montrose successfully pressured tested the pipeline
 between Jon Street and Del Amo Blvd. – excluding the pits - backfilled the
 trench, and repaved that section all last week. This week, Montrose will
 begin the backfilling and repaving of the jacking pits on Normandie Avenue. 
 After which, Montrose will remove the permanent lane closure and
 complete traffic restoration in the Northern Normandie Ave. area.  Further
 down Normandie Avenue where it intersects Torrance Blvd., a storm drain
 was found during excavation at depth of 4.5 feet below surface.  Montrose
 had to hand dig around it.  Montrose plans on installing the pipeline in that
 area this week .


 


City of Los Angeles DPW and DOT inspectors were on Normandie
 Avenue last week inspecting the pipeline installation.  There was an
 independent testing company at the Site that tested the asphalt
 placement along Normandie Avenue.  LADWP also inspected the
 electrical work at the Montrose property.  Yarissa Martinez, also
 inspected the Site last week.


 
There were no detections of VOCs and no exceedances of noise levels
 or dust levels observed outside the exclusion zones.  I have attached last
 week’s dust and PID readings.  (note: the readings on the right margin
 are the noise readings in decibels)


 
 
 


-Cynthia W
 
 
 
 


Cynthia Wetmore, Technical Support Section
US.EPA, Region IX, Superfund Division
75 Hawthorne Street, San Francisco, 94105
(415)972-3059
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--
Cynthia Babich
Founder and Director, Del Amo Action Committee
Coordinator, Los Angeles Environmental Justice Network
P.O. Box 549, Rosamond, CA   93560
310 769-4813   661 256-7144
delamoactioncommittee@gmail.com
pemodog@sbcglobal.net
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Cynthia Babich
Founder and Director, Del Amo Action Committee
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P.O. Box 549, Rosamond, CA   93560
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pemodog@sbcglobal.net
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pemodog@sbcglobal.net
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From: Wetmore, Cynthia
To: Wetmore, Cynthia
Subject: FW: file
Date: Tuesday, December 09, 2014 11:42:00 AM
Attachments: TGRS_Draft OM Manual_11-7-14.doc
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Cynthia Wetmore, Technical Support Section
US.EPA, Region IX, Superfund Division
75 Hawthorne Street, San Francisco, 94105
(415)972-3059
 


From: Wetmore, Cynthia 
Sent: Tuesday, December 09, 2014 11:40 AM
To: 'cb.wetmo@gmail.com'
Subject: file
 
 
 
 
 


Cynthia Wetmore, Technical Support Section
US.EPA, Region IX, Superfund Division
75 Hawthorne Street, San Francisco, 94105
(415)972-3059
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1  INTRODUCTION



On behalf of Montrose Chemical Corporation of California (Montrose), this Operations and Maintenance (O&M) Manual addresses groundwater remediation activities to be conducted at the Montrose Superfund Site (Site) in Los Angeles, California (Figure 1).  This O&M Manual was prepared in response to the draft Partial Consent Decree (CD) Statement of Work (SOW) for the Dual Site Groundwater Operable Unit, Operations and Maintenance.  The Partial CD is currently under negotiation, but the O&M Manual is one of the Remedial Action documents required for the Dual Site Groundwater Operable Unit.


A Partial CD for construction of the Dual Site Groundwater Operable Unit treatment system was finalized in August 2012.  Montrose began construction of the Torrance Groundwater Remediation System (TGRS) in March 2013 and is scheduled to complete construction in November 2014.  This draft O&M Manual is being provided in advance of construction completion for EPA and State review.  Following review by EPA and the State, the O&M Manual will be finalized in accordance with the schedule reflected in the Partial CD (within 120 days of the final construction inspection).   


1.1 Background


Montrose manufactured technical grade dichlorodiphenyltrichloroethane (DDT) at this location from 1947 to 1982, and the United States Environmental Protection Agency (USEPA) proposed the Site for the Superfund National Priorities List (NPL) in 1984.  Remedial investigations conducted at the Montrose Site have documented chemical impacts to groundwater including chlorobenzene, a volatile organic compound (VOC) and raw material used in the DDT manufacturing process (USEPA, 1998).  



In 1999, EPA issued a Record of Decision (ROD) for the Dual Site Groundwater Operable Unit encompassing both the Montrose and Del Amo Superfund Sites (USEPA, 1999).  The groundwater remedy selected by EPA involved groundwater extraction, treatment, and reinjection (i.e., pump and treat).  Due to the presence of dense non-aqueous phase liquid (DNAPL) at the Montrose property, EPA established a Technical Impracticability (TI) Waiver Zone surrounding the Montrose property.  The groundwater remedy requires hydraulic containment of dissolved chlorobenzene within the TI Waiver Zone and simultaneous chlorobenzene plume reduction to In-Situ Groundwater Standards (ISGS) outside of the TI Waiver Zone.  The groundwater remedy is currently under construction and scheduled to be concluded in November 2014.        


1.2 Hydrogeology



The hydrologic units associated with the Dual Site Operable Unit are briefly summarized below (from shallowest to deepest):



Upper Bellflower Aquitard (UBA)/Water Table Unit:  This water-bearing unit typically occurs from approximately 60 to 105 feet below ground surface (bgs) at the Site.  The unit is characterized by interbedded layers of fine-grained sand and silt/clay.  The horizontal hydraulic gradient across the UBA at the Site is typically less than 0.001 vertical feet per horizontal foot (ft/ft) and in a southerly direction.  The UBA is the uppermost water-bearing unit and is also hydraulically consistent with the Middle Bellflower B Sand (MBFB) as defined at the Del Amo Superfund Site (Figure 2).



Middle Bellflower C Sand (MBFC):  The MBFC directly underlies the UBA and typically occurs from approximately 105 to 130 feet bgs.  The MBFC is predominantly composed of fine-grained sand with increasing grain size towards the bottom of the unit.  The MBFC is a confined aquifer with water levels only slightly deeper than in the UBA.  The horizontal hydraulic gradient in the MBFC is also typically less than 0.001 ft/ft and in a southeasterly direction (Figure 4). 



Gage Aquifer (Gage):  The Gage is the aquifer unit underlying the MBFC and typically occurs from approximately 140 to 200 feet bgs at the Montrose property.  The Lower Bellflower Aquitard separates the two aquifer units.  The Gage is predominantly composed of fine-grained sand with decreasing grain size towards the bottom of the unit and is relatively homogeneous at the Site.  The Gage is a confined aquifer unit with water levels typically 1 to 2 feet deeper than in the MBFC.  The horizontal hydraulic gradient in the Gage is also typically less than 0.001 ft/ft and in a southeasterly direction (Figure 6).  



Lynwood Aquifer (Lynwood):  The Lynwood is the aquifer unit underlying the Gage and typically occurs beginning at a depth of approximately 230 feet bgs.  The Gage-Lynwood Aquitard separates the two aquifer units.  The upper portion of the Lynwood is predominantly composed of fine to medium-grained sand, while underlying portions are predominantly composed of well-graded sands, gravelly sands, and sandy gravels.  The Lynwood is a confined aquifer with water levels approximately 10 feet deeper than in the Gage.  The horizontal hydraulic gradient in the Lynwood is typically only 0.0002 ft/ft and in a northeasterly direction.  



1.3 Extent of Dissolved-Phase Chemicals



Chlorobenzene and para-chlorobenzenesulfonic acid (pCBSA) are the two primary chemicals of concern for groundwater beneath and downgradient from the Montrose property.  DDT is insoluble in water and has been infrequently detected at low concentrations in wells, located at or near the Montrose property, containing elevated concentrations of chlorobenzene (see Final Remedial Investigation Report, EPA, 1998 for details).  The extent of chlorobenzene and pCBSA in groundwater at the Site was last documented in 2012 and is briefly summarized as follows for each of the three uppermost water-bearing units:



Water Table Unit


Chlorobenzene has been detected in the UBA in concentrations up to 380,000 micrograms per liter (ug/L) at the Montrose property, which is approximately 95% of the solubility limit and substantially higher than the concentrations observed in the underlying water-bearing units.  This water-bearing unit contains DNAPL, which is the primary source of chlorobenzene to the saturated zone at the site.  However, due to the low horizontal hydraulic conductivity of the UBA, dissolved chlorobenzene concentrations above the ISGS see Record of Decision, EPA, 1999) of 70 ug/L extend a limited distance of approximately 1,000 feet downgradient from the Montrose property as shown in Figure 2. 



pCBSA has been detected in the UBA in concentrations up to 470,000 ug/L at the Montrose property.  The extent of pCBSA in the UBA is similar to the extent of chlorobenzene as shown in Figure 3.  No ISGS was established for pCBSA, which is not a common environmental contaminant, but EPA established an injection limit of 25,000 ug/L for pCBSA as part of the Record of Decision for the Montrose Superfund Site (EPA, 1999).    



MBFC


Chlorobenzene has been detected in the MBFC in concentrations up to 87,000 ug/L at the Montrose property.  The MBFC has a higher hydraulic conductivity than the UBF, and consequently, chlorobenzene concentrations above the ISGS extend a distance of approximately 4,700 feet downgradient from the Montrose property as shown in Figure 4.



pCBSA has been detected in the MBFC in concentrations up to 130,000 ug/L downgradient from the Montrose property.  Due to its high solubility (relative to chlorobenzene), pCBSA extends up to a distance of approximately 5,400 feet downgradient from the Montrose property as shown in Figure 5.    



Gage Aquifer


Chlorobenzene has been detected in the Gage in concentrations up to 16,000 ug/L and at a distance of approximately 4,300 feet downgradient from the Montrose property as shown in Figure 6.  pCBSA has been detected in the Gage in concentrations up to 49,000 ug/L and at a distance of approximately 8,200 feet downgradient from the Montrose property as shown in Figure 7.   


Lynwood Aquifer



Chlorobenzene has only been detected in 1 of 7 Lynwood monitoring wells (LW-1) at a concentration below the ISGS, and pCBSA was also only detected in 1 of 7 Lynwood wells (LW-1) at a concentration of 390 ug/L.



1.4 Remedial objectives



Remedial Action Objectives (RAOs) for the groundwater remedy were established in Section 9.2 of the ROD (USEPA, 1999) as follows:



1. Where technically practicable, reduce the concentrations of contaminants in Joint Site groundwater to ISGS levels;


2. In areas of groundwater where attainment of ISGS levels is not technically practicable, contain contaminants within their current lateral extent and depth;



3. Isolate NAPL by surrounding it with a zone of groundwater from which dissolved phase contaminants cannot escape;



4. Prevent lateral and vertical migration of dissolved phase contaminants at concentrations greater than ISGS levels to areas where currently they are not present or are below ISGS levels; and 



5. Protect current and future users of groundwater from exposure to Joint Site groundwater contaminants at concentrations above ISGS levels.



The ISGSs are the more stringent of the federal and state maximum contaminant levels (MCLs).  For chemicals with neither a federal or state MCL, the ISGS is the EPA Region 9 tap water preliminary risk goal (PRG).  The ISGSs for the groundwater remedy are provided in Table 1.   



1.4.1 ROD Requirements



Section 13 of the ROD established provisions for hydraulic containment, plume reduction, and pCBSA.  The provisions specified in the ROD that are relevant to TGRS operations (as opposed to monitoring) are re-iterated below for reference (not all aspects of the ROD provisions are reiterated here for purposes of brevity):



Hydraulic Containment Objectives (Provision 8.02.01 of the ROD)



· Containment of the chlorobenzene plume within the containment zone shall be affected by hydraulic extraction of groundwater from one or more extraction wells, followed by treatment of extracted water, followed by aquifer injection of the treated water through one or more injection wells.  


Plume Reduction Objectives (Provisions 9.03.02 and 9.03.04 of the ROD)



· Hydraulic extraction shall occur at a combined pump rate of approximately 700 gallons per minute (gpm), mostly in the MBFC Sand and the Gage Aquifer;



· The remedy shall be designed such that, at a minimum, the rate of plume reduction achieves the following performance criteria when modeled by a remedial design model approved by EPA.  The following performance standards shall apply:



· 33% of the volume of the chlorobenzene plume outside the containment zone with concentrations above ISGS levels plume shall be removed in 15 years;



· 66% of the volume of the chlorobenzene plume outside the containment zone with concentrations above ISGS levels plume shall be removed in 25 years;



· 99% of the volume of the chlorobenzene plume outside the containment zone with concentrations above ISGS levels plume shall be removed in 50 years.



Provisions for pCBSA (Provision 12.01 of the ROD)



· No water containing pCBSA at concentrations exceeding 25,000 ug/L shall be injected into the ground in the course of this remedial action.


1.5 Organization of O&M Manual



The O&M Manual is organized into four sections as follows:



· Section 2 contains a detailed description of the TGRS system and its components.


· Section 3 contains O&M information including operating instructions, maintenance instructions, and startup/shutdown procedures.


· Section 4 contains startup and testing instructions.


· Section 5 contains O&M reporting requirements.


O&M related forms and checklists are provided in Appendix A.  Equipment manuals and specification sheets are provided in Appendix B.  Equipment drawings, process flow diagrams (PFDs), and process & instrumentation diagrams (P&IDs) are provided in Appendices C and D.  


The manual provides information on how to operate and maintain the TGRS system.  Three additional supporting documents will be submitted under separate cover as follows:



· Site-Specific Health and Safety Plan (HASP)



· Field Sampling Plan (FSP)



· Quality Assurance Project Plan (QAPP)



The above plans are referenced in the O&M Manual in Section 3 where appropriate but are not included as appendices and will be submitted under separate cover in accordance with the schedules established in the Partial CD SOW for TGRS O&M.   



2 TGRS DESCRIPTION


The TGRS system is designed to capture groundwater using a series of extraction wells located along the center of the dissolved chlorobenzene plumes in the Water Table Unit, MBFC, and Gage Aquifer, and convey the groundwater to a centralized treatment system.  The treatment system is designed to remove or oxidize dissolved concentrations of VOCs and pCBSA using advanced oxidation, air stripping, and carbon adsorption technologies.  The treated groundwater is reinjected into the Gage Aquifer at injection wells located along the flanks of the dissolved chlorobenzene plume.  The TGRS system includes the following components:


· Groundwater Extraction System


· Groundwater Treatment System


· Advanced Oxidation Process Area



· Air Stripper Area



· Vapor Treatment and Emission System  



· LGAC Polishing Area



· Effluent Storage and Reinjection Area



· Utility Tank System


· Truck Loading/Unloading Area



· Control Building


· Site Utilities



· Site Security


· Groundwater Reinjection System



A TGRS infrastructure location map is provided as Figure 8.  The individual TGRS system components are described in the following sections.


2.1 GROUNDWATER EXTRACTION SYSTEM



The groundwater extraction system consists of 12 extraction wells and other components as follows:



· Three Water Table Unit extraction wells (UBA-EW-1, UBA-EW-3, and MBFB-EW-1)


· Five MBFC extraction wells (BF-EW-1 through BF-EW-5)


· Four Gage Aquifer extraction wells (G-EW-1 through G-EW-4)


· Twelve electric submersible pumps and downhole pressure transducers


· Twelve well vaults, instrumentation, and controls


· Groundwater pipeline conveyance system  


The locations of the 12 extraction wells are shown in Figure 8.  Extraction wells UBA-EW-1 and BF-EW-5 are located at the Montrose property.  Wells MBFB-EW-1, BF-EW-1, and G-EW-1 are located at the Waste Management property.  Wells BF-EW-2 through BF-EW-4 and G-EW-2 through G-EW-4 are located in public streets south and southeast of the TGRS treatment system.  An extraction well schedule is provided in Table 2.  Target extraction rates for each extraction well are provided on Table 3 and summarized as follows:  


			Extraction Well


			Flow



(gpm)





			MBFB-EW-1


			0





			UBA-EW-1


			25





			UBA-EW-3


			15





			BF-EW-1


			42





			BF-EW-2


			72





			BF-EW-3


			72





			BF-EW-4


			137





			BF-EW-5


			27





			G-EW-1


			120





			G-EW-2


			60





			G-EW-3


			25





			G-EW-4


			105





			Total


			700








Well MBFB-EW-1 has a capacity of approximately 5 gpm but will not be operated at startup.  Dissolved arsenic and tert-butyl-alcohol (TBA) have been detected at this well at concentrations in excess of federal and state MCLs or action levels.  The need to operate MBFB-EW-1 will be re-evaluated at a future time.   


At each extraction well, an electric submersible pump has been installed to continuously extract groundwater and convey it to the treatment system compound via a belowground double-contained high density polyethylene (HDPE) pipe conveyance system.  The conveyance system is configured so that groundwater from all extractions wells, except for UBA-EW-3 and MBFB-EW-1, is commingled into one common 10-inch diameter HDPE “header” pipe that terminates inside the treatment pad.  Dissolved arsenic concentrations above the federal and state MCL have previously been detected at UBA-EW-3 and MBFB-EW-1.  Groundwater from wells UBA-EW-3 and MBFB-EW-1 is commingled into a 1½-inch diameter HDPE header pipe that also terminates inside the treatment pad for pre-treatment of dissolved arsenic concentrations, if necessary.  The 1½-inch diameter header pipe includes isolation valves that allow for either (a) commingling with groundwater from the 10-inch diameter header, or (b) diversion to an arsenic pre-treatment system if necessary to meet discharge limits.



Belowground polyvinyl chloride (PVC) electrical conduit, co-located with the groundwater piping, conveys power and controls cabling to the extraction wells.  Rectangular belowground concrete and polymer-concrete pull-boxes are placed in-between conduit duct-bank runs in the public ROW and on private property.  Pull-boxes are equipped with either traffic-rated steel or polymer-concrete lids.  


A submersible pressure transducer has been placed in each well for measuring the water level and associated drawdown.  Conveyance piping at each wellhead is fitted with a flowmeter and pressure transmitter, each with a 4 to 20 milliamp (mA) analog signal, an electrically operated ball valve for groundwater extraction rate control, a manual gate valve for further extraction rate control and wellhead isolation while the well is not operating, a swing check valve, and a manual pressure relief valve.  All wellhead components are contained within an 8-foot deep belowground rectangular concrete well vault with traffic rated steel manhole lids and a float-type leak detection device located near the vault floor.  The G-EW-3 well vault has one lid; all other well vaults have two. 


Submersible pumps receive power from either the treatment system control room or a remote Southern California Edison (SCE) power drop located in the public Right-of-Way (ROW) on Budlong Avenue.  Electronic instrumentation and controls (submersible pressure transducer, flowmeter, pressure transmitter, electronic valve, and leak detection float) communicate via copper wire either directly with the Main Control Panel in the treatment system control room or with Satellite #2 located in the public ROW on South Royal Boulevard.    Satellite #2 is an aboveground weather-proof metal enclosure mounted on a concrete pedestal, equipped with a programmable logic controller (PLC) and human-machine interface (HMI).  Satellite #2 communicates with the Main Control Panel via fiber optic cable.  The locations of the Satellite #2 power and metering panels are shown in Figure 8.


Six extraction wells receive power from and communicate directly with the treatment system control room including UBA-EW-1, UBA-EW-3, MBFB-EW-1, BF-EW-1, BF-EW-5, and G-EW-1.  The remaining wells receive power from and communicate directly with the Satellite #2 control panel including BF-EW-2 through BF-EW-4 and G-EW-2 through G-EW-4.


PFDs and P&IDs for the extraction wells and related controls are provided in Appendix D.  An As-Built Drawing package will be provided as part of the Construction Completion Report and will include extraction well construction diagrams, pull box locations, underground pipe and conduit trench sections, extraction wellhead details, blowoff and air-release assembly details, and isolation valve details.       


2.1.1 Isolation Valves



The extraction pipeline contains a total of 10 isolation valves located in either concrete valve vaults or adjustable valve boxes.  The isolation valves will be fully open except when maintenance or repairs are required to specific pipeline segments.  Isolation valves are fitted with an operating nut for operation from ground surface using a T-handle extension.  The locations of the isolation valve vaults and boxes are shown in Figure 9 and summarized as follows:   



Extraction Isolation Valves



· Station 112+60, Normandie Avenue, isolates UBA-EW-3



· Station 117+50, Normandie Avenue, isolates all extraction wells except MBFB-EW-1, BF-EW-1, and G-EW-1



· Station 130+50, Torrance Boulevard, isolates G-EW-3



· Station 201+50, Torrance Boulevard, isolates BF-EW-2, BF-EW-3, BF-EW-4, G-EW-2, and G-EW-4



· Station 209+70, Torrance Boulevard, isolates G-EW-4



· Station 300+15, 209th Street, isolates BF-EW-2, BF-EW-4, and G-EW-2



· Station 313+60, Royal Boulevard, isolates BF-EW-4



· Station 400+25, 210th Street, isolates G-EW-2



· Stations 410+25 and 411+12, Javelin Street Bridge, isolates bridge crossing



2.1.2 Air Release/Blowoff Assemblies



The extraction pipeline contains a total of 12 air release and 8 blowoff assemblies.  The assemblies are located in concrete or polymer concrete boxes and typically in the curb.  However, some are located on private property or share an isolation valve vault.  Air release assemblies are located at high points in the pipeline and allow trapped air to be released, if any.  Blowoff assemblies are located at low points in the pipeline and allow evacuation of accumulated solids, if any.  The air release and blowoff assembly valves will be fully closes except when in use to bleed air or evacuate the pipeline.  The locations of the air release/blowoff assemblies are shown in Figure 10 and summarized as follows:   



Air Release Assemblies



· Station 0+10, Montrose Property


· Station 0+10, Montrose Property, arsenic pre-treatment line



· Station 112+60, Normandie Avenue, arsenic pre-treatment line



· Station 117+50, Normandie Avenue



· Station 127+62, Torrance Boulevard



· Station 129+70, Torrance Boulevard



· Station 213+95, Budlong Avenue



· Station 306+30, 209th Street



· Station 319+00, Royal Boulevard


· Station 406+29, 210th Street



· Station 411+15, Javelin Street


· Station 506+87, Montrose Property


Blowoff Assemblies



· Station 110+07, Normandie Avenue


· Station 138+92, Brighton Avenue



· Station 206+10, Torrance Boulevard



· Station 311+00, Royal Boulevard


· Station 322+30, 212th Street



· Station 408+70, New Hampshire Avenue



· Station 502+10, Montrose Property



· Station 700+82, Waste Management Property



2.2 GROUNDWATER Treatment System


All groundwater process equipment is located on a secured concrete treatment pad at the Montrose property as shown in Figure 11.  Treatment equipment is secured with wrought iron fence and the treatment pad perimeter is monitored by an alarm system with motion detectors and video surveillance.  The treatment pad additionally includes outdoor lighting.  A concrete curb around the treatment pad perimeter provides containment of any accidental spills in the treatment area at the time of loading and unloading or unforeseen tank, container, or pipe leaks.  The treatment pad is divided into the following seven (7) areas and includes steel pipe racks to support overhead treatment system conveyance pipe:  



· Influent Storage Area



· Advanced Oxidation Process Area



· Air Stripper Area



· Liquid-Phase Granular Activated Carbon (LGAC) Polishing Area



· Effluent Storage and Reinjection Area



· Vapor Treatment and Emission System



· Utility Tank System



The treatment pad includes a trench drain and sump, each with galvanized steel grating at floor level, for collection of fluids that collect on the floor.  The truck loading/unloading area adjacent to the treatment pad is plumbed to the sump, beneath the concrete surface, for collection of fluids on the truck loading/unloading area floor.  One sump pump with a spare (2 pumps total) is located in the sump to transfer collected fluids to the utility tank via overhead 4-inch diameter carbon steel pipe.  Only one pump will operate at any given time.  The spare pump will be available as a backup.  For level sensing, low, high, and high-high level float switches, are installed in the sump.  An additional high-high level float switch is installed for redundancy.  Sum pump operation is controlled based on sump level and each sump discharge line includes a pressure gauge and swing check valve.  An additional isolation valve is installed further downstream, after both pumps.



The treatment pad includes an ozone destruct system for removal any ozone collected in the air stripper feed and the influent storage tanks.  Advanced oxidation process effluent either transferred to the air stripper feed tank or recirculated to the influent storage tanks has the potential for generating low concentrations of gaseous ozone in the tank headspace.  Each of these three tanks has a 4-inch diameter stainless steel pipe connection at the top with a butterfly isolation valve, plumbed to a common 55-gallon capacity ozone destruct vessel.  The head-space in each tank is allowed to passively vent through the ozone destruct vessel to the atmosphere.  Manganese dioxide catalyst contained within the vessel decomposes any ozone to oxygen.       



Potable water from the City water supply is conveyed belowground to the treatment compound via an 8-inch diameter HPDE pipe.  The pipe transitions to stainless steel once inside the compound and supplies potable water to a backwash water inlet connection at the LGAC manifold, three combination emergency shower and eyewash stations, and two hose reels.



The treatment pad includes two forklift ramps to facilitate delivery of chemical totes and drums to within the treatment pad perimeter, including sequestering and defoaming agent and acid.  The forklift ramp is also used for removal of empty chemical totes and mobilization of a forklift for unscheduled equipment maintenance as needed.   



Dissolved arsenic concentrations will be monitored during initial operation of the TGRS system.  An area of the treatment pad is available for placement of arsenic pre-treatment equipment, if necessary, and the extracted groundwater from the 1-1/2-inch header can be diverted to the equipment if arsenic concentrations indicate that pre-treatment is necessary.  The treatment pad layout is shown in Figure 11.  The structural concrete details for the treatment pad will be provided in the As-Built Drawing package as a separate document. 


2.2.1 Influent Storage Area



The influent storage area consists of the following components:


· Two 40,000-gallon influent storage tanks, Tanks 3710A/B 


· One centrifugal transfer pump with a spare (2 pumps total), Pumps 3610A/B



· One dual filter-bag system, Filters 3410A/B



· Instrumentation and Controls 


Groundwater from the extraction wells is sent to the influent storage area via two (one 10-inch and one 1-1/2-inch) belowground HDPE conveyance pipes.  The conveyance pipes transition above ground from HDPE to carbon steel once inside the secondary containment area of the treatment compound.  The steel conveyance pipe is connected near the top (inlet) of two 40,000-gallon aboveground, atmospheric, carbon steel vertical tanks for storage of the extracted groundwater.  Each tank also includes a 12-inch stainless steel pipe connection, and a 6-inch carbon steel pipe connection, each near the top, to receive recirculated advanced oxidation process effluent water (12-inch pipe) and Utility Tank 3750 water (6-inch pipe).  Each pipe connection to the tanks includes a gate vale for isolation.  Each storage tank is equipped with an ultrasonic level sensing transmitter and high-high level float switch and is plumbed to an ozone destruct vessel to prevent any ozone collected in the tank head-space from escaping to atmosphere.  Each tank is also equipped with a vacuum relief valve (VRV), pressure relief valve (PRV), rupture disc, and overflow drain pipe mounted on the side of the tank.  For tank rupture protection, the rupture disc is set to rupture at specific pressure and any water escaping as a result will be diverted, via the overflow drain pipe, to the treatment compound floor within the containment area for drainage into a trench drain and sump. 



One transfer pump with a spare is located near the bottom (outlet) of the storage tanks to transfer stored groundwater through filtration to the AOP area.  Only one pump will operate at any given time.  The spare pump will be available as a backup.  Isolation valves can be closed to allow for individual maintenance on each pump.  Each transfer pump is equipped with a variable frequency drive (VFD) located in the control room that increases or decreases the pump motor speed.  The speed of the transfer pumps are controlled based on user defined set points associated with storage tank level.  A swing check valve and pressure gauge is installed on the discharge piping for each of the two pumps, and a single magnetic flowmeter with digital display and 4 to 20 mA signal is installed on the discharge line further downstream (after both pumps).   


Downstream from the transfer pump, groundwater is sent via carbon steel pipe through two filter-bag housings, in parallel, for removal of particulates.  Bag filter performance is monitored by two pressure indicating transmitters (PITs), one upstream and one downstream of the dual filter bag system, and four dial pressure gauges, one upstream and one downstream of each housing.  When the differential pressure across one of the bag filters reaches a user-defined level, the filters can be individually taken off-line using isolation valves and changed manually.  Each filter bag housing additionally includes a PRV.  



The influent storage area layout is shown on the Equipment Plan (Drawing Q-101) provided in Appendix D.  The influent storage area PFDs and P&IDs are additionally provided in Appendix D.     


2.2.2 Advanced Oxidation Process Area


Advance Oxidation System 3810 in the advanced oxidation process (AOP) area consists of the following components:  


· HiPOx Reactor and Gas/Liquid Separator


· Discharge and Recirculation System



· Ozone Generator



· Oxygen Generator


· Cooling Water System



· Hydrogen Peroxide Delivery System


· Off-Gas System


· Pneumatically Actuated Valve System


· Control Panel



· Metal Canopy


After filtration in the influent storage area, groundwater passes through a skid-mounted HiPOx reactor in the AOP area for treatment of dissolved VOCs and pCBSA.  pCBSA is a highly soluble compound that is not effectively treated using air stripping or granular activated carbon (GAC), but it can be effectively treated using AOP.  Influent pCBSA concentrations are only expected to exceed the reinjection standard of 25,000 ug/L for the first one to two years of TGRS operations.  Once the influent pCBSA concentrations reliably drop below the reinjection standard, treatment of groundwater using the HiPOx system will be discontinued.  


The HiPOx reactor consists of an approximate 100-foot length of 8-inch diameter stainless steel pipe with a total of ten (10) ozone injection points each directly upstream from a dedicated static mixer inside the pipe (10 static mixers total).  Hydrogen peroxide is added to the groundwater at an injection point with an in-line static mixer directly upstream of the reactor inlet.  Inside the reactor, hydrogen peroxide combines with ozone to form hydroxyl radicals that reduce pCBSA concentrations in groundwater by chemical oxidation.  Piping upstream of the reactor inlet is additionally fitted with a pneumatically actuated butterfly valve for isolation, a motor operated butterfly valve (MOV) for flow control, a flow indicating transmitter (FIT) which sends a 4 to 20 mA signal to the MOV for flow control, a 2-inch stainless steel bleed-off line with an isolation ball valve, pressure gauges before and after the bleed-off line, and a sample port.  The HiPOx reactor effluent is sent via stainless steel piping to a gas/liquid separator.  The effluent piping includes an additional sample port.  The gas/liquid separator is a vertical stainless steel pressure vessel with an approximate 375-gallon capacity.  Dissolved gases, including excess ozone, in the reactor effluent come out of solution in the gas/liquid separator and accumulate in the headspace before being sent to a vent valve via stainless steel piping.  The vent valve traps any liquid in the gas stream and is connected to stainless steel piping and two isolation valves that allow for recirculation of trapped liquid back to the gas/liquid separator or to drainage within the treatment compound.  Gas from the vent valve is sent to the off-gas system via stainless steel pipe for decomposition of ozone before venting to atmosphere.  Treated water from the gas/liquid separator is sent via stainless steel pipe to the discharge and recirculation system.



The discharge and recirculation system includes a centrifugal booster pump, mounted on the HiPOx reactor skid, which provides supplemental pressure to send treated water either for further treatment in the air stripper area or for recirculation back to the influent storage tanks.  The booster pump is equipped with a VFD that increases or decreases the pump motor speed based on user defined set points associated with the pump inlet pressure measured by a pressure transmitter, with a 4 to 20 mA signal, installed directly upstream of the pump.  The pump discharge is split into two 6-inch diameter stainless steel pipes each with a pneumatically actuated isolation valve before expanding to 12 inches in diameter.  Each 12-inch diameter pipe is plumbed overhead on pipe racks, one to the air stripper area and the other to the top of the influent storage tanks.  Two pressure gauges, one directly upstream and the other directly downstream of the booster pump, allow for pressure monitoring before and after the pump.  Isolation valves upstream and downstream of the pump can be closed for pump maintenance when the AOP system is not operating.  The discharge line includes a sample port directly before the pipe split.  A ball valve and perfluoroalkoxy resin (PFA) tubing at the sample port allows for transfer of excess water from sampling to the off-gas system.    



The ozone generator converts oxygen to ozone within an enclosed metal cabinet and delivers it for injection into the HiPOx reactor.  The oxygen generator supplies oxygen to a metal oxygen/ozone control enclosure mounted on the HiPOx reactor skid via stainless steel tubing.  The enclosure houses a system of stainless steel and PFA tubes, manual and solenoid valves, and a check valve and is plumbed to the ozone generator which is on a separate skid.  The ozone generator contains electrodes for the application of electrical power to the oxygen stream to convert oxygen to ozone through the “corona discharge” process.  Excess ozone pressure vents directly from the ozone generator to the off-gas system via stainless steel tubing.  Excess oxygen from the process is vented to atmosphere from the oxygen/ozone control enclosure after being diverted though a manganese dioxide (MnO2) catalyst for decomposition of any residual ozone to oxygen.  Residual ozone concentrations are monitored with an ozone analyzer with a 4 to 20 mA signal.  Two additional analyzers, one for oxygen and one for ozone, each with a 4 to 20 mA signal, are mounted within the oxygen/ozone control enclosure for atmospheric monitoring of any gas leaks from the process tubing.  Cooling water is recirculated through the ozone generator via PVC pipe for the removal of excess heat generated by the process.  A high concentration ozone stream from the oxygen/ozone control enclosure is sent, via stainless steel pipe, to a metal ozone distribution enclosure also mounted on the HiPOx reactor skid.  A sample port within the oxygen/ozone control enclosure is available for checking the ozone concentration prior to being sent to the distribution enclosure.  Within the distribution enclosure is a manifold splitting the ozone stream into ten (10) lengths of PFA tubing, one for each of the 10 ozone injection points located on the HiPOx reactor.  There is a pressure gauge installed directly upstream of the split for monitoring ozone pressure.  Each of the 10 manifold legs includes a manual ball valve, a solenoid valve, a check valve, and a rotameter for manual flow control and monitoring.  The distribution enclosure includes an ozone analyzer with 4 to 20 mA signal for atmospheric monitoring of any leaks in the manifold.



The oxygen generator supplies oxygen to the oxygen/ozone enclosure on the HiPOx reactor skid.  The oxygen generator includes a particulate filter and oil-less scroll compressor which pulls in atmospheric air for processing.  Air is sent through a molecular sieve where nitrogen is filtered out using vacuum swing adsorption (VSA) technology.  The resulting high oxygen content stream is sent to the oxygen/ozone control enclosure via stainless steel tubing.  Filtered out nitrogen is vented to atmosphere. 



The cooling water system removes heat generated by the ozone generator and consists of a chiller a with a 100-gallon closed water tank, centrifugal pump, and four vertically discharging fans, a filtration rack, and PVC recirculation pipe.  The pump sends potable water from the chiller tank discharge through a single filter element on the filtration rack for removal of particulates before being sent to the ozone generator.  Heat from the ozone generator is transferred to the water stream which recirculates back to the chiller tank where the heat is removed and discharged as warm air to the atmosphere by the chiller fans.  The filter rack includes a filter by-pass line and filter performance is monitored by two pressure gauges, one upstream of the filter housing and one downstream.  When the differential pressure across the filter reaches a user-defined level, water can be temporarily by-passed around the filter housing for uninterrupted recirculation during filter element change-out.  The filtration rack additionally includes a temperature indicator for water temperature monitoring, and flow switch for water flow monitoring, both directly downstream of the filter. 



Before entering the HiPOx reactor, groundwater is amended with hydrogen peroxide by the hydrogen peroxide delivery system.  Thirty five percent (35%) hydrogen peroxide is stored in a closed 1,100-gallon capacity vertical HDPE tank with integral HDPE secondary containment.  One variable speed peristaltic pump with a spare is plumbed to the tank discharge for delivery of hydrogen peroxide to the groundwater at an injection point directly upstream of the HiPOx reactor inlet.  Pump speed is controlled based on user defined set points entered at an FIT with a 4 to 20 mA signal installed on the hydrogen peroxide pump discharge line.  Only one pump will operate at any given time.  The spare pump will be available as a backup.  Isolation valves can be closed to allow for individual maintenance on each pump.  Upstream of the FIT, the pump discharge line includes a recirculation line, with a PRV, back to the tank.  The pump discharge line also includes a pressure gauge directly before the FIT and an indicating back pressure regulator directly after the FIT.  The tank is equipped with a stainless steel fill line with manual and solenoid isolation valves.  The tank is also equipped with a level transmitter with a 4 to 20 mA signal.  For overfill protection, the tank level is transmitted to an alarm panel with high and high-high level light indicators and to the solenoid isolation valve on the fill line for automatic closing based on a user-defined set point.       



Excess ozone pressure from the ozone generator and vented gas originating in the gas/liquid separator are both plumbed to the off-gas system for ozone decomposition before venting to atmosphere.  The off-gas system includes a rack-mounted, heat-activated ozone destruct unit with MnO2 catalyst and a burn guard on the outside of the unit.  The two gas lines are plumbed to the ozone destruct unit where residual ozone is catalytically decomposed to oxygen.  Treated gas leaving the ozone destruct unit is pulled by a fan blower downstream of the unit then discharged to atmosphere via stainless steel pipe.  A pressure gauge is installed at the blower inlet and an ozone analyzer with a 4 to 20 mA signal is installed at the blower discharge for continuous monitoring of residual ozone concentrations.  Excess water from the HiPOx reactor sample port is sent to the off-gas system via PFA tubing and dissolved gases in the water come out of solution in the ozone destruct unit inlet piping for ozone decomposition.  The off-gas rack includes PVC pipe and a ball valve to allow for drainage of the residual water to the treatment compound.



Compressed air from an air compressor is fed to a 12-gallon receiver tank before being split into eight (8) PFA tubes at a manifold.  The compressor, receiver tank, and manifold are all mounted on the HiPOx reactor skid.  Each tube includes an isolation solenoid valve and is either plumbed to provide compressed air to a pneumatically actuated valve within the advanced oxidation system, or is available as a spare.  Five pneumatically actuated valves receive compressed air; one directly upstream of the HiPOx reactor inlet, two downstream of the HiPOx discharge booster pump (one to the air stripper area and one to the influent storage tanks), and two in the oxygen/ozone control enclosure.  The three (3) remaining PFA tubes are spares.  The receiver tank includes a PRV and the receiver tank discharge line includes an indicating back pressure regulator.  



The AOP control panel includes a PLC and HMI within a metal enclosure mounted on the HiPOx reactor skid.  The panel is used to control the operation of pumps, compressors, fans, actuated valves, and electrodes within the AOP components and houses the AOP component alarm lights, switches and control relays.  Within the panel, the PLC and HMI monitor system inputs, control automated operations, indicate and communicate alarm conditions and log operational data.  The PLC will receive data from, and output data to, the inputs, outputs, alarms, and indicators within the advanced oxidation system.  The AOP control panel includes a manual emergency shutdown hand-switch and an Ethernet cable port for communication with the main control panel in the TGRS control room. 


A single metal roof structure (metal canopy) is suspended approximately ten (10) feet above the treatment compound floor, by steel columns, over the HiPOx reactor skid, ozone generator, and hydrogen peroxide storage tank to protect these components from weather. 



A layout of the AOP area is shown in Figure 11.  Also, advance oxidation system drawings, including P&IDs, are included in Appendix C and illustrate individual processes for the AOP components and the overall advanced oxidation system, and indicate instrumentation and controls for data transfer (input and output) with the PLC within the AOP main control panel.



2.2.3 Air Stripper Area



The air stripper area consists of the following components:



· One 20,000-gallon air stripper feed tank, Tank 3730



· One centrifugal transfer pump with a spare (2 pumps total), Pumps 3630A/B



· One dual filter-bag system, Filters 3420A/B



· Three package air stripper units, Air Strippers 3300A/B/C



· Sequestering agent delivery system:



· One 264-gallon chemical storage tank (Tank 3740)



· One chemical feed pump with a spare (2 pumps total), Pumps 3640A/B



· Defoaming agent delivery system:



· One 264-gallon chemical storage tank (Tank 4700)



· One chemical feed pump with a spare (2 pumps total), Pumps 4600A/B



· Acid delivery system



· One 264-gallon chemical storage tank (Tank 3790)


· One chemical feed pump with a spare (2 pumps total), Pumps 3690A/B 



· Instrumentation and Controls



Treated groundwater from the advanced oxidation system is sent to the inlet of the air stripper feed tank (Tank 3730), near the top of the tank, via overhead 12-inch diameter stainless steel pipe.  Tank 3730 is a 20,000-gallon capacity, aboveground, atmospheric, carbon steel vertical tank for storage of groundwater treated by advanced oxidation.  The tank is equipped with an ultrasonic level sensing transmitter and high-high level float switch and is plumbed to an ozone destruct vessel to prevent any ozone collected in the tank head-space from escaping to atmosphere.  The tank is also equipped with a VRV, PRV, rupture disc, and overflow drain pipe mounted on the side.  For tank rupture protection, the rupture disc is set to rupture at a specific pressure and any water escaping as a result will be diverted, via the overflow drain pipe, to the treatment compound floor within the containment area for drainage into a trench drain and sump. 



One transfer pump and spare (Pumps 3630A/B) are located near the bottom (outlet) of the tank to transfer stored groundwater through filtration then to the package air stripper units.  Only one pump will operate at any given time.  The spare pump will be available as a backup.  Isolation valves can be closed to allow for individual maintenance on each pump.  Each transfer pump is equipped with a VFD located in the control room that increases or decreases the pump motor speed.  The speed of the transfer pumps are controlled based on user defined set points associated with storage tank level.  A swing check valve and dial pressure gauge is installed on the discharge piping for each of the two pumps, and a single sample port and single magnetic flowmeter with digital display and 4 to 20 mA signal are both installed on the discharge line further downstream (after both pumps). 


Downstream from the transfer pump, treated groundwater is sent via carbon steel pipe through two filter-bag housings (Filters 3420A/B), in parallel, for removal of particulates.  Bag filter performance is monitored by two PITs, one upstream and one downstream of the dual filter bag system, and four dial pressure gauges, one upstream and one downstream of each housing.  When the differential pressure across one of the bag filters reaches a user-defined level, the filters can be individually taken off-line using isolation valves and changed manually.  Each filter bag housing additionally includes a PRV.



Treated groundwater from the bag filter system is sent to three package air stripper units (Air Strippers 3300A/B/C) via an overhead 12-inch diameter carbon steel pipe manifold.  The manifold includes isolation valving that allows for simultaneous operation of any two units at any time with the remaining unit off as a backup.  This is the normal operating mode for the three units; two on and one off.  Each air stripper unit includes six (6) front-hatch removable stainless steel trays within a stainless steel shell, a single-speed pressure blower, and a single-speed centrifugal transfer pump.  Treated groundwater enters the air stripper through an 8-inch diameter inlet port at the top of the unit.  The blower pulls in atmospheric air for discharge into the bottom of the air stripper.  Across the trays, the cascading groundwater comes in contact with the rising air and VOCs are stripped from the water and transferred to the air stream.  The resulting VOC-rich vapor is sent through a demister at the top of the air stripper before being sent to the vapor treatment and emission system via overhead 12-inch diameter carbon steel pipe.  Treated groundwater collects in a sump at the bottom of the air stripper then is sent to the LGAC feed tank via overhead 12-inch diameter carbon steel pipe.  One FIT installed on the blower inlet piping, and one FIT installed on the pump discharge piping, each with a 4 to 20 mA signal, allow for continuous monitoring of the air inlet and water discharge flowrates at each air stripper unit.  The blower discharge piping additionally includes a pressure gauge, isolation valve, check valve, and sample port.  Each air stripper unit includes a differential pressure transmitter for continues monitoring of differential pressure across the trays.  When the differential pressure reaches a user-defined level, using isolation valves, the air stripper can be individually taken off-line for servicing and the backup air stripper can be brought on-line as a replacement.  Each air stripper unit additionally includes a dedicated control panel and two level-sensing float switches for detection of high and high-high levels in the sump.  The control panel includes an HMI within a metal enclosure mounted on the air stripper unit.  The panel is used to control the operation of the blower and pump and houses the air stripper unit alarm lights, switches, and controls relays.  Within the panel, the HMI monitors the system inputs, indicates and communicates alarm conditions, and logs operational data.  The panel includes contacts for connection to, and communication with, the main control panel in the TGRS control room.


The air stripper area includes three similarly constructed chemical delivery systems, each for storage and delivery of a different chemical.  Each system consists of a 264-gallon aboveground closed polyethylene (PE) storage tank with a PE secondary containment tray and an electrical chemical dosing diaphragm pump with a spare (2 pumps total).  The sequestering system includes Tank 3740 and Pumps 3640A/B and delivers sequestering agent to the water influent to minimize precipitate fouling within the air strippers.  The defoaming system includes Tank 4700 and Pumps 4600A/B and delivers defoaming agent to the water influent to minimize foam formation within the air strippers.  The acid system includes Tank 3790 and Pumps 3690A/B and delivers acid to the effluent to lower the pH of treated water leaving the air strippers.  Each tank is equipped with two float switches, one for low level and one for low-low level sensing, polyvinylidene fluoride (PVDF) dosing pump suction tubing, a bottom drain valve, a PRV, and a screw cover that can be removed for tank filling.  Only one dosing pump per delivery system will operate at any given time.  The spare pump will be available as a backup.  Isolation valves can be closed to allow for individual maintenance on each pump.  Each pump is equipped with a speed controller that increases or decreases the pump dosing rate.  The pump dosing rates for the sequestering and defoaming systems are controlled based on user defined set points associated with water flowrate as measured by a flowmeter with a 4 to 20 mA signal installed on influent piping directly upstream of Filters 3420A/B.  The pump dosing rate for the acid system is controlled based on user defined set points associated with water pH as measured by a pH analyzer with a 4 to 20 mA signal installed on effluent piping directly downstream of all three air stripper units.  Each chemical dosing pump includes PVFD recirculation tubing, with an isolation valve and vacuum relief valve, back to the chemical storage tank, and PVFD discharge tubing plumbed to a dedicated static mixer at the injection point on either the air stripper influent piping (sequestering and defoaming systems) or effluent piping (acid system).  Discharge tubing for each system includes a pulse dampener, a back pressure regulating valve with a pressure gauge, a swing check valve, and an isolation valve.  The air stripper area layout is shown in Figure 11, and the air stripper area PFDs and P&IDs are provided in Appendix D.     



2.2.4 Liquid-Phase Granular Activated Carbon Polishing Area



The liquid-phase granular activated carbon polishing area consists of the following components:



· One 20,000-gallon LGAC feed tank, Tank 3760 



· One centrifugal transfer pump with a spare (2 pumps total), Pumps 3660A/B



· Two 20,000-pound (lb) LGAC vessels with manifold, Vessels 3440A/B



· Instrumentation and Controls 



Treated water from the air stripper area is sent to the LGAC feed tank (Tank 3760), near the top of the tank, via overhead 12-inch diameter carbon steel pipe.  The LGAC feed tank is a 20,000-gallon capacity, aboveground, atmospheric, carbon steel vertical tank for storage of water treated by air stripping and includes a 6-inch carbon steel pipe connection, also near the top, to receive water from Utility Tank 3750.  The LGAC feed tank is equipped with a differential pressure level transmitter installed near the bottom, a float switch installed through the top (for redundant high-high level detection), and a side-mounted overflow drain pipe.  Any water escaping from the tank as a result of overflow will be diverted, via the overflow drain pipe, to the treatment compound floor within the containment area for drainage into a trench drain and sump. 



One transfer pump with a spare is located near the bottom (outlet) of the LGAC feed tank to transfer stored water to a manifolded dual 20,000-lb LGAC vessel system (Vessels 3440A/B) via overhead 12-inch diameter carbon steel pipe.  Only one pump will operate at any given time.  The spare pump will be available as a backup.  Isolation valves can be closed to allow for individual maintenance on each pump.  Each transfer pump is equipped with a VFD located in the control room that increases or decreases the pump motor speed.  The speed of the transfer pumps are controlled based on user defined set points associated with the feed tank level.  A swing check valve and pressure gauge is installed on the discharge piping for each of the two pumps, and a PIT with a 4 to 20 mA signal and a sample port is installed on the discharge piping further downstream, after both pumps and before the LGAC vessels.   



Vessels 3440A and 3440B are pressure-rated carbon steel vessels containing 20,000 lbs of LGAC each.  The vessels are connected to each other by an 8-inch carbon steel pipe manifold with isolation valves.  The manifold includes an inlet connection for water transferred from the feed tank to the LGAC vessels, and an outlet connection for water sent from the LGAC vessels to the effluent storage and reinjection area.  The majority of dissolved-phase VOCs have already been removed from the groundwater by air stripping.  The treated groundwater flows through the LGAC vessels for removal of residual VOCs (polishing) by physical adsorption.  Isolation valves in the manifold allow for operation of both vessels in series (lead-lag), in parallel, or one at a time.  When LGAC becomes saturated with VOCs, using isolation valves, one vessel can be taken off-line for LGAC change-out while the other vessel remains in operation for continuous, uninterrupted groundwater polishing.  Each vessel is equipped with a combination vacuum-breaker/air-release valve and multiple connections for spent LGAC removal, fresh LGAC filing, and internal vessel rinsing.  For each vessel, the manifold piping includes an inlet and outlet pressure transmitter with a 4 to 20 mA signal, pressure gauge, and sample port for a total of four of each (2 of each for each of 2 vessels).  The manifold additionally includes a connection with an isolation valve to an 8-inch diameter carbon steel potable water feed pipe for backwashing of the vessels went not in service, and a connection with an isolation valve for transfer of the backwash water to Utility Tank 3750 via overhead 12-inch carbon steel pipe.  The LGAC polishing area layout is shown on the Equipment Plan in Figure 11.  The LGAC polishing area PFDs and P&IDs are additionally provided in Appendix D.


2.2.5 Effluent Storage and Reinjection Area



The effluent storage and reinjection area consists of the following components:



· Three dual filter-bag systems, Filters 3460A/B, 3470A/B, and 3480A/B.



· One 20,000-gallon injection feed tank, Tank 3770


· One centrifugal transfer pump with a spare (2 pumps total), Pumps 3670A/B



· Department of Water Resources Corporation Stop



· Instrumentation and Controls 



Treated water from the LGAC polishing area is sent via 8-inch diameter carbon steel pipe through three sets of dual filter-bag housing systems in the effluent storage and reinjection area with each system operating in parallel.  Water passes through the three systems in series (Filters 3460A/B, then 3470A/B, then 3480A/B) for maximum particulate removal.  Bag filter performance is monitored by two PITs, one upstream and one downstream of each dual filter-bag system, and four dial pressure gauges, one upstream and one downstream of each housing.  When the differential pressure across one of the bag filters reaches a user-defined level, the filters can be individually taken off-line using isolation valves and changed manually.  Each filter-bag housing additionally includes a PRV and each dual filter-bag system includes a sample port in the piping directly downstream.  Water from the filter-bag systems is sent to the injection feed tank via 12-inch diameter carbon steel pipe.  A 12-inch diameter carbon steel by-pass line with isolation valves has been installed and provides the option of by-passing all three filter-bag systems if filtration of treated water from the LGAC polishing area is deemed unnecessary. 



Filtered water from the filter-bag systems is sent to the injection feed tank (Tank 3770), near the top of the tank, via overhead 12-inch diameter carbon steel pipe.  The injection feed tank is a 20,000-gallon capacity, aboveground, atmospheric, carbon steel vertical tank for storage of groundwater that has been treated and is ready for reinjection into the subsurface.  The injection feed tank is equipped with a differential pressure level transmitter installed near the bottom, a float switch installed through the top (for redundant high-high level detection), and a side-mounted overflow drain pipe.  Any water escaping from the tank as a result of overflow will be diverted, via the overflow drain pipe, to the treatment compound floor within the containment area for drainage into a trench drain and sump.



One transfer pump with a spare is located near the bottom (outlet) of the injection feed tank to transfer treated groundwater to the groundwater reinjection system for reinjection into the Gage groundwater aquifer.  Only one pump will operate at any given time.  The spare pump will be available as a backup.  Isolation valves can be closed to allow for individual maintenance on each pump.  Each transfer pump is equipped with a VFD located in the control room that increases or decreases the pump motor speed.  The speed of the transfer pumps are controlled based on user defined set points associated with injection feed tank level.  A swing check valve and pressure gauge is installed on the discharge piping for each of the two pumps.  The discharge piping further downstream after both pumps is 12-inch diameter carbon steel and includes a sample port and PIT before reducing down to 10-inch diameter.  The 10-inch diameter carbon steel pipe includes an isolation valve and a magnetic flowmeter with digital display and a 4 to 20 mA signal before transitioning to a 10-inch diameter, single-walled HDPE pipe within the secondary containment area of the treatment compound.  


The treated groundwater is conveyed belowground via the 10-inch HDPE pipe through a Department of Water Resources Corporation Stop then to the injection wellfield.  The corporation stop is a valved sample port in the HDPE pipe available for agency sampling and reinjection flowrate monitoring of the treated groundwater.  The corporation stop is located belowground in a 4-foot diameter concrete manhole with a traffic-rated steel lid, approximately thirty (30) feet north of the treatment compound on Montrose property.  The effluent storage and reinjection area layout is shown in Figure 11.  The effluent storage and reinjection area PFDs and P&IDs are additionally provided in Appendix D.  A corporation stop detail will be provided in the As-Built Drawing package provided as a separate document.        


2.2.6 Vapor Treatment and Emission System


The vapor treatment and emission system consists of the following components located inside the treatment compound:



· A 60-kilowatt air duct heater, Duct Heater 3500


· Four 20,000-lb vapor-phase granular activated carbon vessels with piping manifold, Vessels 3430A/B/C/D



· One 25-foot tall discharge stack



· Instrumentation and Controls



Air stripper effluent vapor containing VOCs is sent to the vapor treatment and emission system via overhead 12-inch diameter carbon steel pipe.  The vapor passes through a 60-kilowatt (kW) duct heater before being sent to a piping manifold plumbed to a series of vapor-phase granular activated carbon (VGAC) vessels.  The duct heater raises the temperature, and thereby decreases the relative humidity, of the vapor to maximize the VOC removal efficiency of the VGAC. 


Heated vapor from the duct heater is conveyed, via 8-inch diameter carbon steel manifold piping, through three (3) 20,000-lb VGAC vessels arranged in series for removal of VOCs by physical adsorption.  A fourth 20,000-lb VGAC vessel will remain off-line as a backup.  Manifold piping and butterfly isolation valves for the four VGAC vessels are in place to allow series operation of three vessels in three different lead, intermediate, and lag configurations, and to also provide a backup vessel with fresh VGAC.  The backup vessel will be brought on-line as the lag vessel and the lead vessel will be taken off-line for change-out once the VGAC in the lead vessel becomes saturated with VOCs.  Availability of the backup vessel allows for continuous uninterrupted vapor treatment during VGAC change-outs.  Rotation of four different vessel configurations allows for maximum VOC removal efficiency while minimizing VGAC change-out frequency.  The following four configurations are achievable by opening and closing a series of specified valves as shown on Table 6A:     


· Lead (3430A), intermediate (3430B), lag (3430C), and backup (3430D)


· Lead (3430B), intermediate (3430C), lag (3430D), and backup (3430A)


· Lead (3430C), intermediate (3430D), lag (3430A), and backup (3430B)


· Lead (3430D), intermediate (3430A), lag (3430B), and backup (3430C)



The manifold piping includes two pressure transmitters (PTs) with a 4 to 20 mA signal and two pressure gauges, one each at the inlet and outlet of each VGAC vessel (eight total PTs and eight total pressure gauges).  Each vessel contains two (2) 10,000-lb carbon beds.  A thermocouple-type temperature probe with a 4 to 20 mA transmitter is inserted into each carbon bed (2 probes per vessel), through the vessel sidewall, to continuously monitor carbon temperature.  Each vessel additionally includes a top manway for access to perform carbon change-outs or other maintenance activities.


Treated vapor from the VGAC vessels is sent via the manifold piping to a 12-inch diameter, stainless steel, 25-foot, vertical stack for discharge to atmosphere.  The discharge stack is equipped with an S-type Pitot tube and a photoionization detector (PID) VOC analyzer, each with a 4 to 20 mA transmitter and digital display, for continuous monitoring of treated vapor flowrate and VOC concentration, respectively.  The stack additionally includes a thermocouple-type temperature probe with a 4 to 20 mA transmitter for continuous monitoring of vapor temperature and a sample port for manual collection of vapor samples.  Continuous collection of vapor flowrate, VOC concentration, and temperature data from the three transmitters allows for continuous verification of VOC mass emissions from the discharge.  During startup and testing, flowrate through the stack will be monitored initially to verify the vapor flowrate meets TGRS performance requirements.  An additional pressure blower may added directly upstream of the discharge stack to increase the vapor flowrate if initial test data indicates the maximum achievable flowrate does not meet requirements.  The vapor treatment and emission system layout is shown in Figure 11.  The vapor treatment and emission system PFDs and P&IDs are additionally provided in Appendix D.



2.2.7 Utility Tank System


The utility tank system consists of the following components all located inside the treatment compound:


· One 30,000-gallon utility tank, Tank 3750



· One centrifugal transfer pump with a spare (2 pumps total), Pumps 3650A/B



· One dual filter-bag system, Filters 3450A/B



· Instrumentation and Controls



The utility tank is a 30,000-gallon capacity, aboveground, atmospheric, carbon steel cone bottom tank plumbed to receive water from multiple sources.  Near the top of the tank there is a 12-diameter carbon steel pipe connection to receive backwash water from the LGAC vessels and a 4-inch diameter carbon steel pipe connection to receive water from the treatment compound sump.  A 4-inch diameter single-walled HDPE pipe from the redevelopment return system in the injection wellfield terminates inside the treatment compound and transitions to a 6-inch diameter carbon steel pipe which is also connected near the top of the utility tank.  Extracted groundwater from injection wells undergoing redevelopment is conveyed belowground using the redevelopment return system for discharge into the utility tank.  A 2-inch diameter steel pipe with a male cam-lock connection and ball-type isolation valve is also plumbed to the top of the tank for transferring water from a utility truck.  The utility tank is equipped with a differential pressure level transmitter installed near the bottom, a float switch installed through the top (for redundant high-high level detection), and a side-mounted overflow drain pipe.  Any water escaping from the tank as a result of overflow will be diverted, via the overflow drain pipe, to the treatment compound floor within the containment area for drainage into a trench drain and sump.  A 6-inch plug valve is installed at the tank cone bottom for removal of accumulated sediment.


One single-speed centrifugal transfer pump with a spare is plumbed near the bottom of the utility tank cylinder, directly above the tank cone, via 6-inch diameter carbon steel pipe to transfer stored water through filtration to either the influent storage or LGAC polishing areas.  Only one pump will operate at any given time.  The spare pump will be available as a backup.  Isolation valves can be closed to allow for individual maintenance on each pump.  Pump operation (enable and disable) is controlled based on the level in the utility tank.  A swing check valve and pressure gauge is installed on the discharge piping for each of the two pumps.   



Downstream from the transfer pump, water is sent via carbon steel pipe through two filter-bag housings, in parallel, for removal of particulates.  Bag filter performance is monitored by two PITs, one upstream and one downstream of the dual filter bag system, and four dial pressure gauges, one upstream and one downstream of each housing.  When the differential pressure across one of the bag filters reaches a user-defined level, the filters can be individually taken off-line using isolation valves and changed manually.  Two sample ports are additionally installed on the piping, one upstream and one downstream of the dual filter-bag system, and each filter bag housing includes a PRV.  A single magnetic flowmeter with digital display and 4 to 20 mA signal is installed directly downstream of the dual filter-bag system for measurement of combined flow from both filter-bag housings.  A 6-inch diameter carbon steel pipe manifold with isolation valves, downstream of the filter-bags, allows for transfer of the filtered water to either influent storage tanks (Tanks 3710A/B) or the LGAC feed tank (Tank 3760).  The utility tank system layout is shown in Figure 11.  The utility tank system PFDs and P&IDs are additionally provided in Appendix D.     


2.2.8 Truck Loading and Unloading Area


The truck ramp is adjacent to the west of the treatment pad and is used for carbon change-outs (delivery of fresh carbon and removal of spent carbon) and delivery of 35% hydrogen peroxide.  The truck ramp is hydraulic isolated from the treatment pad by a concrete dike wall and includes a catch basis that is plumbed, beneath the concrete surface, to the treatment pad sump.  The truck ramp is sloped towards the catch basin to facilitate drainage of any fluids to the treatment pad sump.  The truck ramp has been located to facilitate performance of carbon change-outs and ease of chemical delivery.  The truck ramp and treatment pad sump dimensions have been designed to be sufficient to contain at least 110% of the volume of a chemical delivery truck with a 7,500 gallon capacity.  The truck ramp is secured with wrought iron fence and the truck ramp perimeter is monitored by an alarm system with motion detectors and video surveillance.


The truck ramp layout is shown in Figure 11.  The structural concrete details for the truck ramp will be provided in the As-Built Drawing package as a separate document.


2.2.9 Control Building


The control building is a detached masonry building located near the treatment pad that houses electrical panels and other equipment for distribution of power to TGRS process equipment and for communication with instrumentation and controls.  The building is composed of a control room, an office room, and a lavatory and is equipped with a heating, ventilation, and air conditioning (HVAC) system.  For security, the building is equipped with locking doors and an alarm system with motion detectors and video surveillance.  


Power to the main disconnect inside the control room is supplied by an outside LADWP transformer via belowground PVC conduit.  From the main disconnect, power is distributed to a network of power panels, smaller disconnects, and VFDs inside the control room.  From these components, power is distributed to submersible pumps and electrically powered instrumentation and controls at extraction well locations via belowground PVC conduit, and transfer pumps, package systems (AOP system and air strippers), and electrically powered instrumentation and controls on the treatment pad via overhead cable-tray and rigid galvanized steel conduit.


The control room also houses the main control panel which includes the main PLC.  The main PLC controls the operation of groundwater extraction well and treatment pad pumps, electrically actuated wellhead (extraction and injection) flow control valves, and the package AOP and air stripper systems and houses the alarms lights, switches, and control relays from each of these TGRS components.  The PLC additionally receives data from, and sends data to, the inputs, outputs, alarms, and indicators as shown on the P&IDs (Appendix D).  Data cables from the extraction and injection well locations enter the main control panel via belowground PVC conduit and data cables from the treatment pad enter the panel via overhead cable tray and galvanized rigid steel conduit.   



Located in the office area is the main HMI which consists of a desktop computer with a monitor screen.  The HMI is linked to the main PLC via communication cabling, and input, output, and control data monitored by the PLC is viewable to the TGRS operator on the HMI monitor screen.  This data is also logged continuously by the HMI and stored electronically on the computer hard drive.  Select electronically logged historical data is viewable on the computer screen as trend data.  The operator can control TGRS components by sending commands directly to the PLC via the HMI.  


The control building is equipped with telephone service and an auto-dialer linked to the PLC to automatically contact remote TGRS personnel in the event of an alarm.  The control building is also equipped with and uninterruptable power source (UPS) to prevent sudden power loss to the main control panel in the event of a power interruption in the Los Angeles Department of Water and Power (LADWP) supply and an internet connection for remote monitoring and control  of the HMI.



The control building layout is shown in Figure 11, and structural details for the control building will provided in the As-Built Package under separate cover.


2.2.10 Site Utilities



The TGRS system has electrical power, telecommunications, potable water supply, and a sewer connection.  



· The potable water supply is located in the northeast corner of the site, next to the dual swing gate entrance.  There are two water meters and backflow preventers at this potable water source.  An 8-inch diameter line supplies potable water to the TGRS treatment pad for backflushing LGAC, utility hoses, and eyewash stations.  A 1-inch diameter copper line supplies potable water to the control room restroom.  LADWP is the potable water supplier, and coordination with LADWP is required for reading the two water meters (meters are located within locked Montrose property).  Annual testing of the backflow preventers is additionally required to ensure protection of the potable water supply.



· Electrical power is supplied overhead to the property.  There is a tall power pole located in the northeast corner of the property next to the site entrance.  From the pole, electrical power is supplied through underground wire and conduit to the transformer located west of the control room and north of the treatment pad.  This 600 KVA transformer is provided by LADWP and supplies up to 1,200 amps of 277/480-volt power to the TGRS system.  Underground wire and conduit connects the transformer to the meter panel inside the control room.  The electrical meter is located inside the power panel within the west control room office.   



· Telecommunications (phone, internet) are supplied underground from an AT&T manhole located east of the treatment pad (near the southeast corner of the pad).  Telecommunications cable is supplied through underground conduit to the west control room office.  There is one telecommunications pull box located near the northeast corner of the control room building.  Telecommunications terminals are anchored to a wood panel inside the door of the west control room office.



· The control room restroom is connected to the Los Angeles County Sanitation District (LACSD) District 5 Interceptor trunk main through a 4-inch diameter underground HDPE pipe.  The sewer tie in occurs near LACSD Manhole A473 located near the southeast corner of the treatment pad.  The sewer tie in occurs at approximately 20 feet below surface, and the only access to the tie in point is through the LACSD manhole.  The only maintenance required will be periodic cleaning of the buried sewer line, and there are two cleanouts located near the northeast corner of the control room building for this purpose.



2.2.11 Site Security



The Montrose property is surrounded by an 8-foot high wrought iron fence.  There is only one site entrance located in the northeast corner of the property.  A locked dual swing gate is located at the property entrance, but there is no electronic security at the property entrance.  The Montrose property cannot be left unattended at any time, and therefore, authorized personnel are required to lock the dual swing gate upon leaving the property (even if a person expects to be off-property for only a few minutes).  



The TGRS treatment pad is surrounded by a second 8-foot high wrought iron fence and protected by an electronic security system.  The control pad for the electronic security system is located inside the control room door.  Authorized personnel must deactivate the electronic security system before conducting any work at the TGRS treatment pad or control room.  Instructions for operating the electronic security system are provided below:



To Deactivate the Security System:



· Access the control room; you will hear an audible beep coming from the control panel.  Entrants have 60 seconds to enter the security code before an alarm is activated.



· Enter security code and “Off” button.



To Activate the Security System:



· Enter security code and “Away” button; you will hear an audible beep coming from the control panel.  Entrants have 60 seconds to exit the control room before the security system is activated.



· Leave the control room office and shut/lock the door.   



Authorized personnel should never leave the TGRS treatment plant and control room unattended.  When leaving the Montrose property, field personnel are required to activate the electronic security system before leaving the site.  The electronic security system and security services are provided by Tyco/ADT and include the following:



· 6 cameras



· Control room entrance



· North and south forklift gates



· North and south truck pad gates



· East hydrogen peroxide loading man-gate



· 4 motion sensors:



· East and west control room offices



· Two in the primary treatment pad corridor



· 9 magnetic sensors:



· 4 control room doors and windows



· 5 treatment pad swing gates



· 2 red flashing lights and audible sirens (control room and treatment pad)



· 1 two-way speaker (control room)



The security system has a battery backup in case of a power loss.  The security system also has a cellular backup in case of a telecommunications line failure.  The security system does not require any routine maintenance other than to verify that all cameras are working and there are no trouble alarms on the control panel.  If maintenance or repairs are required to any of the security system components, Tyco/ADT should be contacted (contract includes equipment maintenance).



2.3 GROUNDWATER REINJECTION SYSTEM



The groundwater reinjection system consists of 7 injection wells and other components as follows:



· Seven Gage Aquifer injection wells (G-IW-1 through G-IW-7)



· Seven drop tubes and downhole pressure transducers



· Seven well vaults, instrumentation, and controls


· Groundwater pipeline conveyance system  


The locations of the 7 injection wells are shown in Figure 8.  Injection wells G-IW-1, G-IW-3, and G-IW-7 are located at the MMB property and west of the chlorobenzene plume.  Injection wells G-IW-2 and G-IW-4 through G-IW-6 are located at or adjacent to the Waste Management property and east of the chlorobenzene plume.  Injection well G-IW-6 is located in Del Amo Boulevard and adjacent to the Waste Management property.  An injection well schedule is provided in Table 2.  Target injection rates for each injection well are provided on Table 3 and summarized as follows:  



			Injection Well


			Flow



(gpm)





			G-IW-1


			125





			G-IW-2


			120





			G-IW-3


			130





			G-IW-4


			0





			G-IW-5


			130





			G-IW-6


			75





			G-IW-7


			120





			Total


			700








In the above table, G-IW-4 is a spare injection well.  This well has the same injection capacity as G-IW-2 and G-IW-5 (120 to 130 gpm) but would remain off initially until redevelopment of G-IW-2, G-IW-5, or G-IW-6 was required.  


Treated groundwater is pumped to the wells for reinjection into the Gage Aquifer through a belowground single-walled HDPE pipe conveyance system.  The conveyance system is configured so that treated groundwater leaving the compound enters a single 10-inch HDPE header pipe before being split among the reinjection wells.  Each reinjection well is fitted with a drop pipe terminating below the water table to prevent water from cascading down through the casing from the wellhead.  Each reinjection well is also linked to a redevelopment return system which consists of 4-inch single-walled HDPE pipe co-located with the belowground reinjection conveyance system and terminates inside the compound.  Groundwater extracted from wells during well redevelopment can be sent to the compound via the redevelopment return system.    



Belowground PVC electrical conduit, co-located with the belowground conveyance system, houses the communications network for reinjection well instrumentation and controls.  Rectangular belowground concrete and polymer-concrete pull-boxes are placed in-between conduit duct-bank runs in the public ROW and on private property.  Pull-boxes are equipped with either traffic-rated steel or polymer-concrete lids.  


A submersible pressure transducer has been placed in each well for measuring the water level and associated mounding.  Conveyance piping at each wellhead is fitted with a flowmeter and pressure transmitter, each with a 4 to 20 mA analog signal, an electrically operated ball valve for reinjection rate control, a manual gate valve for further reinjection rate control and wellhead isolation while the well is not operating, a swing check valve, and a manual pressure relief valve.  All wellhead components are contained within an 8-foot deep belowground rectangular concrete well vault equipped with two traffic-rated steel manhole lids and a float-type leak detection device located near the vault floor.  Additionally, the 4-inch HDPE redevelopment return system terminates at each well vault with a male cam-lock fitting and gate valve.   



Electronic instrumentation and controls for wells G-IW-1, G-IW-3, and G-IW-7 communicate via copper wire with Satellite #1 located on MMB property.  Electronic instrumentation and controls for G-IW-2, G-IW-4, G-IW-5, and G-11 communicate via copper wire with Satellite #3 located on Waste Management property.  The satellite locations are aboveground weather-proof metal enclosures mounted on concrete pedestals, each equipped with a PLC and HMI.  Each satellite location is powered by a nearby dedicated LADWP power drop (one power drop per location), via underground electrical conduit, and communicates with the Main Control Panel in the treatment system control room via fiber optic cable.  The Satellite #1 metering panel is located on the west side of the MMB property, bordering Western Avenue, while the control panel is located on the north side of the MMB property, bordering Francisco Street.  The Satellite #3 metering and control panels are co-located in the northeast corner of the Waste Management property.   The locations of the Satellite #1 and #3 power and metering panels are shown in Figure 8.


The As-Built Drawing package provided as a separate document will include reinjection well construction diagrams, reinjection well, blow-off assembly, air-release assembly, isolation valve, and pull-box locations, and conveyance and redevelopment return piping layouts.  The As-Built Drawing package will additionally include underground pipe and conduit trench sections and reinjection wellhead, blow-off and air-release assembly, and isolation valve details.  An injection well schedule is provided in Table 2, and target rates for each reinjection well are provided on Table 3.  Process flow diagrams and P&IDs for the reinjection wells are provided in Appendix D.     


2.3.1 Isolation Valves



The injection pipeline contains a total of 10 isolation valves located in either concrete valve vaults or adjustable valve boxes.  The isolation valves will be fully open except when maintenance or repairs are required to specific pipeline segments.  Isolation valves are fitted with an operating nut for operation from ground surface using a T-handle extension.  The locations of the isolation valve vaults and boxes are shown in Figure 9 and summarized as follows:


Injection Isolation Valves



The injection and redevelopment pipelines were installed as adjacent lines.  Therefore, at every injection isolation valve location, there are two valves – one for the injection pipeline and one for the redevelopment line.



· Station 800+66, MMB Property, isolates G-IW-3



· Station 830+00, Montrose Property, isolates G-IW-1, G-IW-3, and G-IW-7



· Station 905+00, 204th Street, isolates Triton Property and injection wells G-IW-2, G-IW-4, G-IW-5, and G-IW-6



· Station 925+20, Del Amo Boulevard, isolates G-IW-2, G-IW-4, G-IW-5, and G-IW-6



· Station 1201+07, MMP Property, isolates G-IW-1 and G-IW-7



2.3.2 Air Release/Blowoff Assemblies



The injection pipeline contains a total of 3 air release and 7 blowoff assemblies.  The assemblies are located in concrete or polymer concrete boxes and typically in the curb.  However, some are located on private property or share an isolation valve vault.  Air release assemblies are located at high points in the pipeline and allow trapped air to be released, if any.  Blowoff assemblies are located at low points in the pipeline and allow evacuation of accumulated solids, if any.  The air release and blowoff assembly valves will be fully closes except when in use to bleed air or evacuate the pipeline.  The locations of the air release/blowoff assemblies are shown in Figure 10 and summarized as follows:   



Air Release Assemblies



· Station 815+12, Francisco Street


· Station 818+05, Frito-Lay Property


· Station 907+65, 204th Street


Blowoff Assemblies



· Station 110+07, Normandie Avenue



· Station 809+07, Francisco Street


· Station 817+05, Francisco Street


· Station 822+50, Montrose Property


· Station 903+20, 204th Street


· Station 1003+60, Waste Management Property


· Station 1201+14, MMB Property


3       OPERATION AND MAINTENANCE


The TGRS system will be operated and maintained in accordance with this manual and equipment supplier recommendations.  This section provides instructions for operating and maintaining the TGRS system including instructions for starting up and shutting down the TGRS system and associated components.  This section also outlines procedures for performing carbon change-outs and unloading bulk shipments of hydrogen peroxide and other chemicals to the Site.  O&M data recording and management requirements are additionally presented in this section.    



3.1 Target Operating Process Rates


The TGRS is designed to extract, treat, and reinject groundwater at a total target rate of 700 gpm continuously.  The use of air stripping technology for groundwater treatment generates a continuous off-gas vapor stream with a target rate of 5,200 cfm that is treated to remove VOCs prior to atmospheric discharge.  There are several continuous chemical process streams in the TGRS, in addition to the groundwater and vapor streams, to support treatment including hydrogen peroxide, ozone, sequestering agent, defoaming agent, and hydrochloric acid.  Target process stream rates for groundwater and vapor treatment are provided in Table 4.  This table additionally identifies flowmeters and other instrumentation, as shown on the P&IDs (Appendix D), to verify actual groundwater and process stream rates.


3.2 Monitoring Arsenic Loading



An evaluation of initial influent arsenic loading was conducted and submitted to EPA on September 30, 2014.  Arsenic loading to the TGRS system is not expected to exceed the federal and state MCL of 10 ug/L.  Only 2 of the 12 extraction wells have been found to contain arsenic concentrations in excess of the MCL.  Arsenic concentrations of 68.5 and 229 ug/L have previously been detected at UBA-EW-3 and MBFB-EW-1 respectively.  UBA-EW-3 is expected to provide only 2% of the total groundwater flow (15 gpm), and MBFB-EW-1 is not planned for operation at the start of TGRS O&M.  At the current arsenic loading rates, influent arsenic concentrations are not expected to approach or exceed 10 ug/L.



Furthermore, due to pilot testing activities, the arsenic concentration at UBA-EW-3 has dropped to 36 ug/L by October 31, 2014.  With MBFB-EW-1 off at the start of TGRS O&M and UBA-EW-3 contributing 15 gpm of groundwater containing 36 ug/L arsenic, the potential for the combined influent groundwater at 700 gpm to exceed the arsenic MCL is very low.      



However, the TGRS is not designed to treat arsenic, and therefore, arsenic concentrations at the extraction wells and combined influent must be monitored over time.  If arsenic concentrations increase over time, then it may be necessary to restrict flow rates from wells with higher dissolved arsenic concentrations.  If restricting flow rates from select wells is unsuccessful in controlling influent arsenic concentrations below 10 ug/L, then it may be necessary to pre-treat groundwater from UBA-EW-3 and MBFB-EW-1.  If arsenic pre-treatment becomes necessary, then a vessel or multiple vessels of arsenic media (Bayoxide® or GFH®) could be procured and used to pre-treat arsenic from these two extraction wells.  These media vessels are readily available and could be delivered to the Site with little or no advance notice.  


3.3 Training and Project Personnel Requirements



The TGRS system should only be operated by authorized and trained project personnel.  The TGRS system incorporates some complex treatment components including the HiPOx advance oxidation system.  The manufacturer, Ultura, provides training for operation of the HiPOx advanced oxidation system, and similarly, QED provides training for operation of the air strippers.  The TGRS system additionally uses some hazardous substances including ozone, 35% hydrogen peroxide, and 32% hydrochloric acid.  The well vaults are confined spaces and require special safety training and monitoring equipment to enter.  Site-specific and/or specialty training is required to effectively and safely operate the TGRS system.



Because site-specific and/or specialty training are required to operate the TGRS system, the project requires both primary and backup project personnel in key positions.  Therefore, the following staffing needs are required for this project:



· Lead Operator



· Backup Operator



· Lead Engineer



· Backup Engineer



· Project Manager



· Project Administrator



O&M of the TGRS system requires routine Site visits and remote monitoring.  Operators will conduct field O&M activities under the direction of a Project Engineer.  The Project Engineer will direct TGRS O&M activities, visit the Site as needed, and monitor the system performance remotely.  The Project Manager will oversee all TGRS O&M activities conducted by the Project Engineer and Operator.   



3.4 Site Visitors



No unauthorized personnel are allowed on the Montrose property at any time.  The Site is not open to the public, and access to the federal Superfund Site is restricted at all times.  All visitors must sign in and be escorted when at the property and TGRS system.  All visitors must wear appropriate PPE and be provided a brief tailgate safety meeting.  Visitors are prohibited from entering work zones or operating any of the TGRS equipment and controls.  In the event of an emergency, all visitors must evacuate the Site to the designated muster point identified in the TGRS O&M Health and Safety Plan.  All visitors must sign out upon leaving the site.      



3.5 Health and Safety



The TGRS system will be operated in accordance with the O&M Health and Safety Plan to be submitted under separate cover.  TGRS operations include use of hazardous materials including concentrated hydrogen peroxide and ozone (strong oxidizers) and hydrochloric acid (corrosive).  Proper unloading and handling of these chemicals are required to ensure safe TGRS operations.  Many other hazards exist at the Site including lockout/tagout electrical and mechanical hazards, processing of groundwater containing hazardous chemicals, traffic control issues at remote extraction/injection wells or pipeline vaults in the streets, confined space issues, and gang-related violence.  The O&M HASP identifies the tasks hazards and safe work procedures for TGRS operations.   


The O&M HASP additionally identifies emergency procedures and contingent actions.  Secondary containment and leak detection are provided for the untreated groundwater, which are designed to prevent uncontrolled releases.  However, in the event of an uncontrolled release outside the bermed treatment pad, emergency procedures are provided in the HASP and summarized below:



In the event of an uncontrolled release of untreated groundwater (large release):



1. Call 9-1-1.


2. Isolate the source of untreated groundwater if safe to do so.  The TGRS control system includes an emergency stop or E-Stop button, which deactivates all TGRS equipment.  Every extraction/injection well is equipped with an isolation valve, and there are several isolation valves located throughout the groundwater conveyance piping as shown in Figure 9.      


3. Call the California Emergency Management Agency at 1-800-852-7550.


4. If the release exceeds a reportable quantity, call the National Response Center at 1-800-424-8802.  The reportable quantity for chlorobenzene is 100 pounds.


Once the release is isolated and contained, emergency response contractors can be called to assist with the cleanup.  Please refer to the HASP for emergency response contractor contact information.  The Project Manager will notify Montrose of the release and assist Montrose as needed to advise EPA and the California Department of Toxic Substances Control.  



For small releases, the spill control kit kept at the TGRS control room can be used to contain and control the release.  The spill kit includes straw waddles, absorbent material, and absorbent pads.  



3.6 Field Sampling Plan and Quality Assurance Project Plan



TGRS operations will include routine collection of groundwater samples from the extraction wells and treatment system.  Vapor samples will also be routinely collected from the VGAC vessels and discharge stack.  TGRS operations are expected to generate a substantial amount of remediation data including flow rates, water levels, pressures, and temperatures.  A Field Sampling Plan will be submitted under separate cover that will describe the sampling methods and procedures to be used during collection of O&M samples.  A Quality Assurance Project Plan will be submitted under separate cover that will describe the analytical methods and procedures to be used to ensure the quality of the remediation data.  


3.7 Transfer Pumps



The groundwater transfer pumps do not require significant maintenance.  However, the manufacturer recommends the following:      



· The ball bearings should be greased every 2,000 hours or three month interval, whichever occurs first, using a #2 sodium or lithium based grease.  Grease should be applied until it comes out of the relief fittings (do not over-grease).  The pumps should be tagged with the date of the last grease application indication (to prevent over-greasing).



· The alignment of the motor and pump shaft ends should be checked.  If there is vibration, the shaft alignment should be checked using laser sighting or other highly accurate methods (do not align by eye).



· Replace shaft bearings and pump seals as needed.



· Monitor motor amp draw.  The motors will wear out and require replacement over time.



All of the transfer pumps are redundant, so maintenance to one pump can be conducted while the second pump is operational.  The number of operating hours on a pump should be tracked so that the life and maintenance of the pump can be monitored.  The specification sheets for the Gould transfer pumps are provided in Appendix B.



3.8 Magnetic Flowmeters



The TGRS includes three magnetic flowmeters within the treatment plant and one at every extraction/injection wellhead.  The magnetic flowmeters come factory-calibrated and do not require field recalibration.  However, if a magnetic flowmeter is suspected of not accurately measuring flow, a field calibration check can be done by pumping a known volume of water across the flowmeter over a given period of time.  If recalibration is required, the flowmeter should be removed and shipped to the manufacturer for recalibration using certified bench testing equipment.  Endress+Hauser additionally offers a field tester/simulator and “FieldCare” software package for field testing of the magnetic flowmeters.



The magnetic flowmeters vary in size between 1” and 8” diameter.  A copy of the Endress+Hauser Proline Promag 50 Operating Instruction is provided in Appendix B.  Endress+Hauser does offer some spare parts for the system such as the power board, amplifier board, input/output (I/O) board, sensor data memory, and display module.  However, field replacement of the electronic parts is not recommended.  Faulty magnetic flowmeters should be cleaned and returned to the manufacturer for inspection and repair.  A declaration of decontamination is required with the pump if shipped back to the manufacturer for repair.  Significant fouling of the flowmeter walls, such as with calcium carbonate deposits, can affect the accuracy of the flowmeter readings.  The flowmeters should be cleaned as needed to ensure that they are free of deposits and accurately measuring flow.  



The TGRS system also includes one Endress+Hauser Proline Prosonic Model 91WA1 flowmeter for backflushing the LGAC vessels.  The operating manual for this sonic flowmeter is also provided in Appendix D.  Very little maintenance is required.  A coupling fluid is required to ensure the acoustic link between the sensor and pipe.  Although replacement of the coupling fluid is not typically required, it can be reapplied as needed.  Endress+Hauser additionally offers replacement sensors as a spare part.


3.9 Filter Bags



The TGRS system includes 12 filter bag housings supplied by Safna.  Each housing contains 12 filter bags for removing solids.  The housings are paired so that only one of two housing is being used at a time (i.e., a dual filter bag system).  Differential pressures across the filter housing will be routinely monitored.  When the differential pressure across one filter housing exceeds its target operating range, flow should be diverted to the paired filter housing for replacement of the filter bags by closing both the inlet and outlet isolation valves.  The micron rating of the filter bags should be verified, and all 12 filter bags should be replaced at a time; do not replace only a portion of the filter bags.  Following bag replacement, the housing lid must be closed and the bolts tightened for operation as a pressure vessel.  The condition of the lid gasketing should be inspected and replaced as needed to prevent leaks.  



The filter bags at Air Stripper Feed Tank 3730 may remove mineral deposits precipitated by the oxygenation of the HiPOx and air stripper systems.  The filter bags between the LGAC vessels and Injection Feed Tank 3770 may remove carbon fines.  Spare filter bags should be kept on Site as a consumable.


3.10 Advanced Oxidation System (HiPOx)



The Ultura HiPOx O&M Manual includes startup, shutdown, emergency shutdown, maintenance, and troubleshooting procedures and checklists.  The key startup and shutdown procedures are briefly reiterated below:  



HiPOx Startup Procedure



1. Verify that all feed and support systems are functional



2. Verify that valves are in normal operation position



3. Verify that all circuits are energized and allow 10-minute heat up of ozone destruct unit



4. Verify ozone injector valves are set as desired



5. Verify oxygen supply and ozone generator back-pressures are adjusted to desired setpoints



6. Verify the HMI process setpoints and that system is not in “Maintenance Mode”



7. Open effluent block valve



8. Open influent block valve



9. Adjust manual ball valves for desired reactor flow rate and pressure



10. Verify that hydrogen peroxide injection valves open to process



11. Press the “Start” touch key on the HMI Main Screen menu



12. Adjust the following to achieve desired operating conditions:



13. Water flow and pressure (inlet, outlet, and recycle valves)



14. Ozone flow (oxygen valve or mass-flow controller)



15. Ozone concentration (generator power setpoint)



16. Ozone distribution (injector needle valves)



17. Hydrogen peroxide flow (metering pump speed or setpoint)



The HiPOx system may be shutdown automatically by the control system or manually at the HMI by pressing the “Stop” key.  The shutdown procedure is automated and includes the following: 



HiPOx Shutdown Procedure



1. The water effluent is returned to the influent tanks



2. The ozone generator power is reduced to zero, and the peroxide flow is ramped to zero



3. The ozone generator purges the line with oxygen for a short time



4. The water flow stops after the “post purge”



5. The chiller and ozone destruct units remain on a few a minutes



The HiPOx system is equipped with an emergency stop button (identified as “E-Stop”) on the front of the master control panel.  Depressing the emergency stop button causes an immediate and complete shutdown of the HiPOx system.  To reset the system following an emergency stop, the button must be pulled out and the “Reset Push Button” must be pressed.



Ultura identifies recommended maintenance activities in Section 6.1 of the HiPOx system manual.  The frequency of maintenance activities is specified in the manual as follows:



· Daily activities 



· Inspect for leaks and noises



· Inspect the ozone generator for condensation and verify SEPT indicator lights



· Weekly activities



· Inspect for cooling water leaks at the ozone generator



· Inspect coolant level, clarity, and filter



· Inspect ozone destruct heater operation and drain seal leg as needed



· Inspect hydrogen peroxide tank level and tank gassing (if any)



· Test effluent for ozone and hydrogen peroxide concentrations 



· Monthly activities



· Clean the VSA cooling fans and covers



· Balance ozone rotameters and record valve positions



· Clean ozone injectors



· Verify ozone generator output is similar to the ozone dose



· Inspect the hydrogen peroxide metering pump tubing



· Check PLC LED status and replace battery if “BAT” LED is red



· Quarterly activities



· Clean water flow transmitter as needed



· Grease motor bearings



· Service the VSA blower (lubricate, change filters, clean output heat exchanger)



· Inspect the gas vent valve



· Clean the hydrogen peroxide inlet strainer



· Confirm calibration of hydrogen peroxide flowmeter



· Semi-annual activities



· Clean VSA intake heat exchanger



· Clean ozone distribution check and electric valves



· Verify ambient ozone sensors and replace as needed



· Inspect vent valve components and replace as needed



· Clean vent lines



· Annual activities



· Replace VSA booster compressor tip seal



· Replace ozone rotameter seals



· Test oxygen PRV



· Recalibrate ozone generator dewpoint monitor



· Service chiller refrigeration system



· Replace ozone destruct catalyst



· Test hydrogen peroxide PRV



· Inspect and tighten electrical wire terminations



· Test calibration of water flowmeter



· Inspect static mixers for plugging and corrosion



HiPOx system troubleshooting tips are provided in Section 6.2 of the Ultura O&M Manual.  A copy of the Ultura HiPOx O&M Manual is provided in Appendix B.  The HiPOx system spare and replacement parts recommended by Ultura are listed in Table 8B.


3.10.1 Other HiPOx System Components



The HiPOx system includes three supporting equipment skids including: 



· PCI Vacuum Swing Adsorption (VSA) Oxygen Generator 



· Primozone GM96 Ozone Generator



· Dimplex Thermal Solutions SV Series Chiller



The ozone generator does not require much maintenance, but both the VSA oxygen generator and chiller require routine maintenance.  Section 5 of the PCI oxygen generator O&M Manual provides a maintenance schedule which includes the following:  



· Every 250 hours = Clean cooling fan covers



· Every 500 to 2,000 hours = Replace blower lubricant and check torque of VSA chamber lid bolts



· Every 2,000 hours = Check and/or replace filters and check torque of blower and booster compressor coupling screws.



· Every 4,000 hours = Lubricate blower motor bearings



· Every 6,000 hours = Clean and inspect the heat exchanger



· Every 8,000 hours = Inspect and/or replace blower and booster compressor shaft seals



· Every 20,000 hours = Inspect and/or replace the booster compressor, motor, and heat exchange fan



The Dimplex operation manual is included in Appendix C of the HiPOx system O&M Manual and recommends the following routine maintenance activities:



· Monthly = Clean condenser and air filters, test glycol mixture, and check both water quality and fluid pressures



· Semi-Annually = Check and clean strainer



· Annually = Replace inlet water filter, check for leaks and loose fittings, check amp draw, check refrigeration system, and check pump seals



3.10.2 Ozone Detection



The HiPOx system includes a Primozone ozone generator.  The generator enclosure is equipped with an ozone analyzer to monitor for any leaks in the system conveyance tubing.  The AOP system also includes an ozone destruct unit (heated manganese dioxide catalyst) to remove ozone from off-gas streams before venting to atmosphere, and the outlet of the ozone destruct unit is equipped with an ozone analyzer.  The ozone analyzers are monitored by the HiPOx system, and a high ozone concentration at either analyzer will result in a system alarm that disables the HiPOx system and automatically notifies project personnel. 



The Teledyne API M454 ozone monitor uses an optical cell to detect ozone resonance through ultraviolet light absorption.  The ozone monitor requires very little maintenance other than periodic cleaning of the optic cell and a zero calibration.  The instruction manual is provided in Appendix C of the HiPOx O&M Manual.


3.11 Air Strippers



The QED EZ-Tray Air Stripper O&M Manual includes a startup procedure and checklist.  The startup procedure is briefly reiterated below:



Air Stripper Startup Procedure



1. Prime the seal pot pans with fresh water (if empty)



2. Prime the air stripper sump with fresh water (if empty; 12” of water)



3. Confirm trays and down-comers are in position



4. Confirm doors are closed and tight



5. Confirm sump drain valve is closed



6. Set blower throttle/damper to ¼ open



7. Initiate blower and liquid flow (Hand-Off-Auto [HOA] switch in “Auto”)



8. Allow trays to initially fill with water



9. Throttle the damper to achieve desired air/water ratio and mixing (approximately 6.5 cfm per gpm)



10. Verify froth level on trays (4-6” maximum)



11. Verify sump operating pressure (24-36” of water maximum)



12. Monitor liquid level in sump and adjust discharge pump throttle valve to achieve a stabilized level



13. Confirm absence of air/water bypassing on trays



Air Stripper Shutdown Procedure



1. Shut off or divert the source water flow (shut off air stripper feed pump or divert flow to spare air stripper)



2. Wait 5 minutes (to treat water remaining in trays) and shut off the blower



Differential pressure across each operating air stripper is to be assessed during each weekly inspection.  An elevated reading across the differential pressure transducer is an indication of when the air stripper trays begin to clog.  Though sequestering agent is added to the air stripper influent water to minimize fouling and clogging of the trays, fouling is still expected and needs to be removed periodically.  If the normal operating differential pressure of the indicator increases beyond 36 inches of water, the trays need to be cleaned.  Air stripper trays are cleaned by performing the following steps:



Cleaning Air Stripper Trays



1. Using isolation valves, bring the backup air stripper on-line and initiate automatic backup air stripper operation.  Turn off and isolate the fouled air stripper (take off-line).



2. Unlock and open the plexiglass front-hatch.  



3. Raise the down-comers and remove the air stripper trays starting at the top and working down.  



4. Clean each tray using a pressure washer, hose, plastic scraper, or soft brush.  Care must be taken to not damage the trays during cleaning.  For cases of severe mineral fouling, a dilute or weak acid (e.g., muriatic) can be used to dissolve or soften the mineral deposits for removal.  If acid is used, proper PPE and waste handling procedures must be followed and care must be taken to not chemically corrode the stainless steel trays.  The trays must also be thoroughly rinsed prior to re-use.   



5. Re-insert the cleaned trays back into the air stripper housing.  Verify that trays and down-comers are properly positioned.  Inspect and replace gaskets as needed.  Inspect, clean, or replace demister elements as needed.  Close and lock the plexiglass front-hatch.  The newly cleaned air stripper is to remain off as the backup air stripper.  



For air stripper performance problems, please refer to the “Troubleshooting” section of the QED O&M Manual.  A copy of the QED EZ-Tray air stripper O&M Manual is provided in Appendix B.  The air stripper spare parts recommended by QED are listed in Table 8A and include gasketing and spare demister elements.


3.12 VGAC Vessels



The valves at the VGAC manifold must be operated correctly to ensure that air stripper off-gas passes through three vessels connected in series prior to discharge.  Failure to operate the valves correctly could result VOC vapors by-passing one or more of the VGAC vessels.  There are four VGAC vessel configurations, and the proper valve position for each of the configurations is provided in Table 6A, shown in Appendix D, and summarized below:


Lead Vessel is 3430A



· Open Valves = HV-3430-01, -03, -04, -06, -07, and -18



Lead Vessel is 3430B



· Open Valves = HV-3430-02, -04, -06, -07, -09, -10, and -19



Lead Vessel is 3430C



· Open Valves = HV-3430-02, -05, -07, -09, -10, -11, -12, -13, and -15



Lead Vessel is 3430D



· Open Valves = HV-3430-02, -05, -08, -10, -11, -12, -13, -14, and -16


The VGAC in the lead vessel should be replaced when (a) the VOC concentration at the vessel outlet approaches the inlet concentration, or (b) the VOC concentration at the discharge stack approaches the limit allowed under South Coast Air Quality Management District (SCAQMD) Tier II limits (as described in the Basis of Design Report).  VOC concentrations at the inlet and between VGAC vessels should be measured using a handheld PID calibrated to isobutylene.  Treating the air stripper off-gas with multiple VGAC vessels connected in series is expected to result in low VOC mass emissions.  However, the emissions control requires routine comparison against SCAQMD Tier II limits to ensure continuous compliance.  Routine collection and analysis of treated vapor samples will be required in order to accurately quantify low concentration constituents and compare SCAQMD emission limits.  


The VGAC vessels may accumulate water condensation.  Moisture is detrimental to adsorption of vapor-phase chemicals and will obstruct vapor flow.  The VGAC vessels are equipped with bottom drains, and the drains should be routinely checked for water accumulation.  Any water accumulated in the VGAC vessels should be drained to the process sump.  


The air stripper off-gas will be heated to reduce the humidity prior to treatment using VGAC.  However, the amount of heating must be carefully controlled as high temperatures are detrimental to adsorption of vapor-phase chemicals.  High temperatures also increase the risk of carbon bed fires which are dangerous.  The VGAC vessels are equipped with high temperature switches to automatically terminate air stripper operations in the event of a high temperature alarm.  The off-gas temperatures should be routinely monitored, and the high temperature switches replaced as necessary.  The high temperature switches are 3 feet long and extend into the carbon bed to provide a more accurate carbon temperature (as opposed to sidewall temperature).  The switches can be damaged, and care must be taken when evacuating or loading GAC from/to the vessels.  If necessary, the temperature switches can be removed from the vessels during carbon replacement.



3.13 Duct Heater



The TGRS system includes a 60 kilowatt electric duct heater, supplied by Heat Exchange and Transfer, Inc., to raise the temperature and reduce the humidity of the air stripper off-gas prior to treatment by VGAC.  The duct heater does not require routine maintenance, but operating temperatures should be monitored daily.  The air stripper off-gas should be heated by approximately 25 to 50°F to reduce the relative humidity to a target level of approximately 50%.  The air stripper off-gas should never be heated to temperatures exceeding 120°F, and the duct heater is equipped with temperature controls for high temperature alarm shutdown.



The duct heater thermocouple may require periodic replacement, and a spare thermocouple should be kept on Site.  The only other maintenance required for the duct heater is to inspect the heating element electrical connections.  The operations instructions for the duct heater and the User’s Guide for the Watlow temperature controller are provided in Appendix B.  The temperature controller was factory set but should be auto-tuned as described in the Watlow EZ-Zone User’s Manual.



3.14 Discharge Stack PID Meter



The RAEGuard PID in the discharge stack requires routine calibration to ensure accurate VOC monitoring.  Zero calibration of the PID can be done using either atmospheric air or zero calibration gas.  The span calibration can be done using 100 parts per million by volume (ppmv) isobutylene gas.  Calibration checks to verify property PID operation, without recalibration, can also be done using 10 or 50 ppmv isobutylene gas.  A supply of span and calibration gases should routinely be kept on Site.      



PID bulbs have a limited life and require periodic replacement.  RAE Systems recommends replacement of a 10.6 electron-volt (eV) bulb every 1 to 3 years of operation and replacement of an 11.7 eV bulb every 1 to 2 months of operation.  A spare 10.6 eV bulb should routinely be kept on site.  The 11.7 eV bulbs have a limited shelf-life and must be ordered in advance of bulb replacement.  The PID can effectively detect chlorobenzene vapors.  Using isobutylene as a calibration gas and a 10.6 eV bulb, the correction factor for chlorobenzene is 0.55.  The chlorobenzene correction factor using a 11.7 eV bulb is 0.39. 



A film can build up over time on the PID sensor and lamp.  The sensor and lamp should be periodically cleaned using methanol.  Care must be taken to not touch the sensor electrode pins and lamp window.  The sample pump may also wear out over time and can be replaced in the field as shown in Section 4.2 of the RAE Systems O&M Manual.  A copy of the RAE Systems Operation & Maintenance Manual for the PID is provided in Appendix B.


3.15 Chemical Metering Pumps



The chemical metering pumps should be serviced every 8,000 hours or 12 months.  The wearing parts should be replaced using manufacturer-supplied service kits including the diaphragms and valves.  The pumps must be locked/tagged out and cleaned prior to service.  Any other repairs or service should be conducted by the manufacturer Grundfos.  Pump returns must be coordinated with Grundfos in advance, and a completed safety declaration form must be attached to the pump prior to shipping.  A copy of the Grundfos metering pump operating instruction is provided in Appendix B.


3.16 pH Probe



The Cole Parmer pH probe requires routine calibration.  Span calibration can be done using 4.0 and 10.0 pH solutions.  Calibration checks, without recalibration, can also be done using a 7.0 pH solution.  A supply of pH calibration solutions and a spare pH probe should be kept on Site.  The specification sheet for the pH probe, and the Operation Manual for the Cole Parmer pH controller are provided in Appendix B.  



3.17 Utility Tank



Utility Tank 3750 is cone-bottomed and designed to receive solids.  Accumulated solids can be removed by opening isolation valve HV-3757 and draining the solids for placement in drums.  Solids should only be drained when the water level in the utility tank is near the low level.  The valve should be opened slowly, and field personnel should wear appropriate splash protection.  At the full level, a head pressure of approximately 15 pounds per square inch (psig) could be on the solids.  Solids should be drained as appropriate to prevent excessive solids transport to either Influent Tanks 3710A/B or LGAC Feed Tank 3760.  



3.18 LGAC Backflushing



The lead LGAC vessel should be backflushed with potable water when the differential pressure across the vessel exceeds its target operating range.  Over time, LGAC can become fouled, and preferential flow paths can be established.  Backflushing can significantly extend GAC life and reduce operating costs by removing fines/fouling and expanding the carbon beds.  To backflush the LGAC vessel, the following procedure should be used:


· Isolate the LGAC vessel requiring backflushing by closing hand valves HV-3441A/B and HV-3442



· Open potable water line HV-3441 and LGAC vessel valves HV-3440 and HV-3442A/B


· Backflush the LGAC at flow rates between approximately 700 and 1,000 gpm for a short duration (approximately 20 minutes).  Do not overfill Utility Tank 3750.



· Allow solids to settle in the bottom of the Utility Tank before transferring the backflush water to Influent Tanks 3710A/B.   


3.19 Rupture Discs and Tank PRVs and VRVs



Influent Tanks 3710A/B and Air Stripper Feed Tank 3730 are designed to be low pressure tanks.  Excess ozone may exist in the tank headspace, and it is necessary to direct that ozone for destruction prior to atmospheric discharge.  The tanks are equipped with pressure relief valves (PRVs) and vacuum relief valves (VRVs).  The PRVs are designed to discharge tank headspace to the ozone destruct vent line at low pressures (approximately 2 psig).  The VRVs are designed to allow atmospheric air to fill the tank headspace at low vacuums.  These mechanical valves require periodic replacement over time.  Proper control of the tank headspace should be routinely monitored to ensure that the PRVs and VRVs are functioning correctly.  Spare PRVs and VRVs should be kept on Site for future use if necessary.



Rupture discs are located at the top of the overflow pipe in all three tanks.  A minimum head pressure of 5 psig is required to rupture the disc, and the pressure in these tanks should never reach that pressure.  If water is found to have overflowed the tank, then the tank became over-pressured and an investigation will be required to identify and correct the problem that led to this condition.  The rupture disc will also require replacement (one time use).  A spare rupture disc should be kept on Site for future use if necessary.



3.20 Eye Wash Stations



The TGRS system is equipped with two emergency eye wash stations.  Eye wash stations should be tested at least annually and routinely flushed to verify they are in proper working order and free of stagnant water, rust, or debris.  The stations should be tagged, and the most recent test date indicated on the tag.



3.21 Fire Extinguishers



The TGRS system is equipped with four fire extinguishers.  The fire extinguishers require annual recertification of their pressure by a qualified inspector.  The fire extinguishers should be tagged, and the most recent test date indicated on the tag.  



3.22 Backflow Preventers



The TGRS system is equipped with two potable water backflow preventers, one 8-inch diameter preventer for the treatment pad and one 1-inch diameter preventer for the control room restroom.  Both backflow preventers are located at the City water supply in the northeast corner of the Montrose property near the front gate.  The preventers require annual testing and recertification by a qualified subcontractor.  The preventers should be tagged, and the most recent test date indicated on the tag.



3.23 Process Sump and Trench Drain



Dust and solids will accumulate over time in the trench drain and process sump.  The solids should be removed from the sump as needed to prevent any damage to the sump pumps.  However, transfer of suspended solids to the utility tank is acceptable as this tank is designed to receive solids.     



The process sump contains two redundant Xylem Model 3068 sump pumps.  According to the manufacturer specifications, the sump pumps should be serviced every 20,000 hours or 3 years.  The pumps should be cleaned, and the O-rings, gaskets, and seal washers should be replaced.  The oil should be changed using approximately 0.6 liters of medical white oil of paraffin type.  The impellar, bearings, and pump seals should be replaced as needed.  Prior to re-using the pump, it should be ground fault tested to verify electrical insulation.  A copy of the Xylem specification sheet is provided in Appendix B.   



3.24 Spare Parts



A spare and recommended parts list has been developed for the TGRS system and is included as Table 8A.  Spare parts are recommended to be kept on site during TGRS operations for immediate use as needed and to reduce system downtime.  Replacement parts do not need to be kept on site and can be ordered as needed.  Table 8A includes spare or recommended parts for all system components except the HiPOx system.  Ultura has developed their own recommended spare and replacement parts list for the HiPOx system, which is provided as Table 8B.


3.25 TRUCK LOADING AND UNLOADING PROCEDURES



Vapor-phase and liquid-phase granular activated carbon change-outs, 20,000 pounds at a time, will be performed at the Site and a solution of hydrogen peroxide will be delivered to the Site in nominal 1,000-gallon bulk delivery tanker trucks.  The following procedures are provided for safe loading and unloading (change-out) of carbon at the carbon vessels and safe unloading of hydrogen peroxide from the delivery truck to the storage tank.



3.25.1 VGAC Loading/Unloading (Change-Out)



VGAC change-outs are only to occur during daylight hours, when a Site operator is present and there is sufficient space on the truck ramp to perform the change-out.  This section outlines the procedures for removal of spent carbon using a carbon evacuation (vacuum) truck, and replacement with fresh carbon using a separate carbon delivery truck and forklift:   



1. Prior to performing the change-out, verify the carbon temperature in the spent VGAC vessel is not elevated and the treatment pad hose reels connected to the City water supply are in good working condition.  In case the vessel wall temperature is elevated due to elevated carbon temperature, direct application of City water to the vessel wall can be used for cooling.



2. Verify the Site operator and truck and forklift operators are wearing required personal protective equipment (PPE).



3. Verify the waste manifest for the spent carbon is available on-site and check the carbon delivery truck manifest and/or bill of lading to verify material identification and volume. 



4. Guide the vacuum truck onto the truck ramp safely.  Using hand signals to communicate, the Site operator will act as a spotter for the vehicle driver.



5. Once parked, verify that the truck breaks have been set and properly chock all wheels.



6. Inspect the truck evacuation hose for holes, tears, or any other evidence of potential hose failure.  



7. Using a ladder, access the top of the vessel, and unbolt and remove the cover to the 24-inch diameter top-entry/manway.



8. Insert vacuum “stinger” in through the manway and completely evacuate the top 10,000-lb carbon bed from the vessel.  Take care not to damage the upper carbon bed support screen with the stinger.



9. Remove the stinger from the vessel once the top carbon bed has been completely evacuated, temporarily remove the upper support screen located inside the vessel, re-insert the stinger through the top and begin evacuating the bottom 10,000-lb carbon bed.  Take care not to damage the bottom carbon bed support screen with the singer.    



10. Remove the stinger from the vessel once the bottom carbon bed has been completely evacuated, remove wheel chocks on the vacuum truck, and guide the truck away from the vessel area. 



11. The spent carbon waste manifest must be signed by the waste generator and transporter, and then supplied to the transporter, with a copy left for the Site operator, before the spent carbon is transported off-site.  



12. Guide the carbon delivery truck and forklift onto the truck ramp safely.  Using hand signals to communicate, the Site operator will act as a spotter for the truck and forklift operators.



13. Fresh carbon is available in Super Sacks on the delivery truck and is to be unloaded into the vessel one Super Sack at a time.  Once the truck is parked, verify that the truck breaks have been set and properly chock all wheels.



14. Using the forklift, remove the Super Sack from the truck and suspend it above the open manway at the vessel top.  At no time shall an operator stand beneath the suspended load.  Open the bottom outlet of the Super Sack and allow the contents to flow into the vessel and collect on the bottom support screen.  Empty Super Sacks are a light fabric material; remove by hand and store on the delivery truck. 



15. Once 10,000 pounds of fresh carbon has been placed on the bottom support screen, replace the upper support screen and repeat Step 14 until 10,000 pounds of fresh carbon has been placed on the upper support screen.



16. Replace and bolt down the manway cover at the vessel top, remove truck wheel chocks, and guide the truck and forklift off the truck ramp.          



3.25.2 LGAC Loading/Unloading (Change-Out)



Liquid-phase granular activated carbon (LGAC) change-out is only to occur during daylight hours, when a Site operator is present and there is sufficient space on the truck ramp to perform the change-out.  This section outlines the procedures for removal of spent carbon using a carbon evacuation (vacuum) truck, and replacement with fresh carbon using carbon slurry truck.



1. Prior to performing the change-out, verify the treatment pad hose reels connected to the City water supply are in good working condition, and completely de-pressurize the spent LGAC vessel by opening the bottom drain valve and allowing water to drain onto the treatment pad.  



2. Verify the Site operator and truck operators are wearing required personal PPE.



3. Verify the waste manifest for the spent carbon is available on-site and check the carbon delivery truck manifest and/or bill of lading to verify material identification and volume. 



4. Guide the vacuum truck onto the truck ramp safely.  Using hand signals to communicate, the Site operator will act as a spotter for the vehicle driver.



5. Once parked, verify that the truck breaks have been set and properly chock all wheels.



6. Inspect the truck evacuation hose for holes, tears, or any other evidence of potential hose failure.  



7. Verify the truck evacuation hose is properly cam-locked to the 4-inch “media out” connection located beneath the vessel.  Verify the City water hose is properly cam-locked to the 2-inch “wash down” connection at the top of the vessel.  Zip-tie cam lock lever rings together.



8. Using a ladder, access the top of the vessel and unbolt and uncover the 14-inch elliptical manway for vacuum breaking. 



9. Open the ball valve at the “media out” connection and then operate the vacuum truck to completely evacuate all spent carbon from the vessel.  The driver shall remain with the vehicle during the entire evacuation period.



10. Visually inspect the inside of the vessel through the open manway.  Open the City water supply at the hose reel, and open the ball valve at the 2-inch “wash down” connection to rinse any residual carbon from inside the vessel.  Rinsate collected at the bottom of the vessel is evacuated by the vacuum truck through the 4-inch “media out” connection.  Continue rinsing and evacuating until the vessel is clear of carbon.



11. Turn off vacuum and City water, close the “media out” and “wash down” connection ball valves, disconnect the evacuation hose, remove vacuum truck wheel chocks, and guide the truck away from the vessel area.



12. The spent carbon waste manifest must be signed by the waste generator and transporter, and then supplied to the transporter, with a copy left for the Site operator, before the spent carbon is transported off-site.



13. Guide the carbon slurry truck onto the truck ramp safely.  Using hand signals to communicate, the Site operator will act as a spotter for the truck.  



14. Once parked, verify that the truck breaks have been set and properly chock all wheels.



15. Inspect the carbon slurry hose for holes, tears, or any other evidence of potential hose failure.



16. Verify the carbon slurry hose is properly cam-locked the 4-inch “media inlet” connection at the top of the vessel.  Zip-tie cam lock lever rings together.



17. Open the ball valve at the “media inlet” connection and then operate the slurry truck to transfer the truck contents to the vessel.  The driver shall remain with the vehicle during the entire unloading period.  The top vessel manway shall remain open during the transfer to allow for displacement of air collected inside the vessel and for visual verification that the vessel does not overfill. 



18. After the entire contents of the truck have been transferred, close the “media inlet” ball valve, disconnect the slurry hose, secure/boltdown the vessel top manway cover, remove slurry truck wheel chocks, and guide the truck away from the vessel area.



19. Using the 2-inch “wash down” connection at the top of the vessel and the City water hose reel, saturate the new carbon bed with water prior to bringing the vessel on-line for service. 



3.25.3 Hydrogen Peroxide Unloading



Hydrogen peroxide truck unloading is only to occur during daylight hours, when a Site operator is present and there is sufficient space in the truck pad area to receive the delivery.  This section outlines the procedures for unloading hydrogen peroxide from the bulk delivery truck into the hydrogen peroxide tank in the AOP area:  



1. Prior to receiving a shipment, verify that the hydrogen peroxide storage tank pressure relief valve PRV-600 is working properly and the truck ramp, AOP area, and treatment pad area, in-between the truck ramp and AOP area, is clear of flammable solid material (i.e. wood).  Also, verify the hose reels and the combination emergency shower and eyewash stations connected to the City water supply are in good working condition. 



2. Verify Site operator and truck driver are wearing required PPE.



3. Guide delivery truck onto the truck ramp in safely.  Using hand signals to communicate, the Site operator will act as a spotter for the truck driver.



4. Once parked, verify that the truck breaks have been set and properly chock all wheels.



5. Check truck manifest and/or bill of lading to verify material identification and volume.



6. Inspect the truck transfer hose for holes, tears, or any other evidence of potential hose failure.



7. Verify pressure of truck contents is not at an unsafe level.



8. Verify that the truck transfer hose is properly cam-locked to the storage tank inlet.  Zip-tie cam-lock lever rings together.  Place a 5-gallon bucket underneath the connection.



9. Open storage tank inlet valve HV-3812 and truck transfer valve to allow contents of the truck to transfer to the storage tank.  The driver shall remain with the vehicle during the entire unloading period.



10. After the entire contents of the truck have been transferred, close HV-3812 and the truck transfer valve. 



11. Break the transfer hose cam-lock connection and allow any residual liquid in the line to collect in the 5-gallon bucket.



12. After securing the transfer hose, remove chocks and release the truck.



3.26 TGRS System Start-Up/Shutdown Procedures


3.26.1 Normal TGRS System Start-up Procedures



Target operating groundwater extraction and injection, chemical stream, and vapor stream rates for normal system operation are provided in Tables 3 and 4.  Valve positioning for the treatment components on the equipment pad for normal system operation is provided in Tables 6A and 6B.  The following presents the procedure for starting the TGRS system.  Throughout the startup procedure, the system should be checked for leaks or unusual noises: 


1. Verify that the valves are in their correct position for start-up in normal operation (see Tables 6A and 6B).  Initially, AOP system valves shall be set to re-circulate 100% of flow back to influent storage tanks 3710A/B.



2. Verify the general alarm reset button on the main control panel is pushed (locally on the panel or remotely by the HMI).



3. Verify the extraction wells and reinjection wells desired to operate have open isolation and flow control valves and are set to operate.



4. Initiate system operations by starting extraction well pumps, automated operation of air stripper, AOP, and chemical delivery systems (sequestering and defoaming agent and acid), and duct heater 3500.  The ozone generating component of the AOP system and 2 out of 3 air stripper blowers should start automatically before water begins passing though these components.  Air stripper sump pumps and chemical delivery pumps should start automatically once water begins passing through the air stripper systems.  



5. Check the flow rates for the extraction wells and adjust the automatic flow control valve setting at the PLC (using the HMI) if necessary to obtain the desired flow rate.



6. Once the influent storage tanks 3710A/B are at approximately 50% capacity (10-foot level), start one of two transfer pumps 3610A/B.



7. Confirm the differential pressure across the bag filters (3410A/B) is below 20 psig. 



8. With groundwater passing through the HiPOx reactor, initiate hydrogen peroxide and ozone addition to the reactor and verify the reactor effluent quality.  



9. Change valve positions at the reactor effluent to discontinue recirculation to the influent storage tanks and transfer 100% of the effluent to air stripper feed tank 3730. 



10. Once tank 3730 is at approximate 50% capacity (10-foot level), start one of two transfer pumps 3630A/B to send water through filtration and air stripping to LGAC feed tank 3760. 



11. Confirm the differential pressure across the bag filters (3420A/B) is below 20 psig.



12. Confirm air stripper sump pumps (2 out 3) and chemical delivery pumps (sequestering and defoaming agent and acid) are operating.



13. Once tank 3760 is at approximate 50% capacity (10-foot level), start one of two transfer pumps 3660A/B to send water through LGAC polishing treatment and filtration to injection feed tank 3770.



14. Confirm the differential pressure across each dual filter-bag system (3460A/B, 3470A/B, and 3480A/B) is below 20 psig.



15. Once tank 3770 is at approximate 50% capacity (10-foot level), start one of two transfer pumps 3670A/B to send treated groundwater to the reinjection wells.    



16. Check the flow rates at the reinjection wells and adjust the automatic flow control valve settings at the PLC (using the HMI) to equally distribute the flow between the reinjection wells or as desired.



3.26.2 Normal TGRS System Shutdown Procedure



The following presents the procedure for shutting down the system:



1. Shutdown all water transfer and chemical dosing pumps downstream of air stripper feed tank 3730.



2. Change valve positions at the HiPOx reactor effluent to discontinue water transfer to tank 3730 and re-circulate 100% of the effluent to influent storage tanks 3710A/B.



3. Shutdown automated air stripper and chemical delivery systems and duct heater 3500.



4. Shut down all extraction well pumps.



5. Shutdown automated operation of the AOP system including ozone generation and hydrogen peroxide addition to the HiPOx reactor. 



6. Shutdown active transfer pump 3610A or 3610B.



7. If full drainage of the system piping is required for prolonged shutdown or maintenance, low points in the belowground piping are equipped with blow-off assemblies for water evacuation, and aboveground piping and filter bag housings on the treatment pad are equipped with manual vent and drain valves for drainage of fluids into the treatment pad sump.  Aboveground tanks on the treatment pad are also equipped with manual vales for complete drainage.  Long term shutdown valve positioning for the treatment pad is included on Table 6B. 



8. If full drainage is not required:



a. Close isolation valves located upstream and downstream of equipment to be worked on and open drain/sample points to remove water from lines; or



b. Leave valves in same position if worked to be conducted on the system does not require drainage.  Temporary shutdown valve positioning for the treatment pad is included on Table 6B.



9. De-energize all powered equipment prior to conducting any work on these components.



3.27 EMERGENCY SHUTDOWN



An emergency shutdown may result due to human health, environmental, or safety concerns.  Alarm conditions which may trigger the automatic shutdown of the system by the PLC are discussed in Section 3.32.1.  Should a human health or safety emergency occur that is not triggered by the PLC, the first responder will push the E-stop button on the main control panel.  As a result, the following equipment will be halted:



· All electric submersible extraction pumps



· All centrifugal transfer pumps



· All chemical dosing metering pumps



· Air stripper and AOP package treatment systems



· Duct heater



Following an emergency shutdown, the system will not restart automatically.  TGRS system restart must be conducted manually. 



3.28 Leak Detection


The TGRS system is equipped with leak detection at every extraction/injection well vault and at the treatment pad.  Every well vault is equipped with a Gems LS-270 Series float switch for detection of water accumulation.  The switch will trigger a leak detection alarm at 6 inches of water accumulation and automatically shut down all extraction pumps.  If a leak is detected at the injection well vaults, the alarm will additionally trigger shut down of injection feed pumps 3670A/B.  The PLC will automatically notify project personnel of the alarm condition.  A copy of the Gems specification sheet is provided in Appendix D.  No maintenance of the float switch switch is required, although a spare float switch should be kept on Site for use as needed.



The groundwater extraction piping is secondarily contained, but the secondary containment piping should be routinely checked for evidence of leaks through the primary piping.  The secondary containment piping is sealed with a dog-bone termination at the extraction well vaults, but small diameter plugs provide the opportunity to detect leaks through the primary piping.  The secondary containment piping is open to atmosphere within the bermed concrete pad at the Montrose property, where leaks will be detected visually by the operator during daily site inspections.  Leaks within the bermed concrete pad will drain to the process sump where they will be detected by the sump level switch and controlled as indicated in Section 3.33.  A high high level alarm at the process sump will shut down the entire TGRS system.    


3.29 Well Vaults and Buried Concrete Vaults/Boxes 



The well vaults are designed to be waterproof.  Water should not accumulate in the vaults at any time during the remedy.  If water is found to have accumulated in a vault, then an investigation should be conducted to identify the source.  The well vaults are equipped with leak detection to automatically terminate well operations and protect the electric wellhead components.  



Additionally, the pipe supports, bases, and anchor bolts should not sit in water as that could shorten the longevity of the mechanical components.  Any standing water in the vaults or other buried concrete boxes should be immediately evacuated and transferred to the TGRS system for processing (put in process sump).     



The vault/box lids and manholes should additionally be inspected on a routine basis.  Many of the vault lids/manholes are located within publicly accessible areas including active streets.  Daily traffic impacts can damage vault lids over time.  Routine inspection of the lids is required to ensure their integrity for security, safety, and water protection.  Damaged lids should be immediately replaced.



The pipe and equipment supports should additionally be inspected to ensure their mechanical integrity.  Over time, supports can corrode or weaken.  The supports, base plates, and anchor bolts should be inspected at least annually to ensure their integrity.   



3.30 Satellite Panels and Pull Boxes



The satellite power/control panels and pull boxes should be routinely inspected for security.  These panels and pull boxes contain valuable cabling and wire.  The panels and many of the pull boxes are located in publicly accessible areas.  The panels and pull boxes should be periodically inspected to verify their mechanical integrity and security against theft or vandalism.  A damaged or missing lock should be immediately replaced.  



3.31 Waste Management



The TGRS system is expected to generate spent VGAC and LGAC.  VGAC change-outs will be more frequent than LGAC.  The VOC mass loading to the LGAC is expected to be very low, and therefore, LGAC change-outs are expected to be infrequent.  VGAC change-outs will be more frequent at the start of the project when dissolved VOC concentrations are their highest.  In both cases, the spent GAC will be sampled, analyzed, and characterized in accordance with state and federal regulations.  A waste profile will be established for each type of spent GAC and renewed at least annually (more frequently if there are changes in the waste stream characteristics).  The spent GAC will be transported for recycling or disposal in accordance with the characterization results and state/federal regulations.  EPA approval of the waste disposal will be obtained prior to transport as required in the Partial CD O&M SOW.    



The TGRS system will also generate spent filter bags with some particulate or mineral fouling, but the bags are not expected to retain any VOCs.  The bags are expected to be non-hazardous and will be disposed in accordance with federal and state regulations.



3.32 PROGRAMMABLE LOGIC CONTROLLER



A PLC and supervisory control and data acquisition (SCADA) system will be used to monitor TGRS system operations.  The PLC and SCADA will be used to continuously monitor and manage TGRS system inputs, control automated operations, indicate and communicate alarm conditions, and log operational data.  Rockwell Automation (Allen Bradley) FactoryTalk® View Site Edition software was used to establish the SCADA system for the main control room.  Rockwell Automation FactoryTalk® View Machine was used to establish the HMI for the three satellite control panels.  The PLC cabinet and associated desktop computer station are located in the control room, and project personnel will monitor system performance on a daily basis (every site visit).  A summary of system setpoints and normal operating conditions is provided in Table 5.    



The PLC and SCADA system include remote access capability through a T-1 internet data line.  Only authorized personnel are allowed to access the SCADA system remotely, and it is password protected.  Using this approach, project personnel can remotely monitor TGRS operations, operate electronic controls, and download historical logged operating data.  In addition to operator site visits, project personnel will monitor TGRS operations daily using remote access.  The SCADA system additionally includes autodialer functions for notification of project personnel in the event of a system alarm or warning.      


3.32.1 Alarm Setpoints


The PLC alarm setpoints for the electronic controls at the extraction/injection wells and treatment plant are presented in Tables 7A and 7B respectively.  For each alarm condition, the associated interlock, setpoint, and programmed response are indicated.  Once an alarm occurs, the PLC will notify a predetermined list of contacts using the autodialer function including the Lead Operator, Project Engineer, and Project Manager.  The project team will respond to the alarm, either in person or remotely through the PLC, and must acknowledge the alarm in order to clear it.  TGRS operations that are temporarily interrupted by an alarm will not automatically resume until the condition is cleared and the alarm acknowledged.  All alarm conditions will be recorded by the PLC and noted in the field logbook, along with the actions taken to clear the alarm. 


3.33 Level Transmitters


Level transmitters are used to monitor and control liquid levels in the extraction/injection wells, groundwater process tanks and sump, and chemical supply tanks.  The level controls for the TGRS system are provided in Tables 7A and 7B and summarized as follows:  



· An In-Situ PXD-261 pressure transducer is located in every extraction and injection well.  These transducers are used to control equipment shutdown under low level (extraction wells) or high level (injection wells) alarm conditions.  A copy of the In-Situ specification sheet is provided in Appendix D.  No maintenance is required for these transducers.  



· Process Tanks 3710A/B and 3730 are equipped with Rosemount ultrasonic liquid level transmitters.  These level transmitters are used to control transfer pump operation (low and high alarm settings) and equipment shutdown (low low and high high level alarm settings).  A copy of the Rosemount Reference Manual is provided in Appendix D.  There are no spare parts for the ultrasonic liquid level transmitters, and the only required maintenance is to clean the transmitter face and check the condition of the cover seal and wiring.  



· Process Tanks 3750, 3760, and 3770 are equipped with Endress+Hauser pressure transmitters for tank level monitoring.  These transmitters are used to control transfer pump operation (low and high level settings) and equipment shutdown (low low and high high level alarm settings).  A copy of the Cerabar Series Technical Information manual is provided in Appendix D.  There are no spare parts or maintenance requirements for these pressure transmitters.


· Process Tanks 3710A/B, 3730, 3750, 3760, and 3770 are all equipped with a Conery 2900 Series float switch.  This float switch serves as a redundant high level alarm for equipment shutdown.  A copy of the Conery specification sheet is provided in Appendix D.



· Chemical Tanks 3740, 3790, and 4700 are equipped with a Madison Plastic M Series multi-point float switch.  This switch is used to shut down equipment only (low low alarm setting).  The chemical tanks are clear, and the liquid level can be visually observed.  The chemical tanks will be refilled when the level in the tank is observed to be low.  The level controls for these tanks will shut down the chemical metering pumps under low low level conditions.  A copy of the Madison specification sheet is provided in Appendix D.



· The process sump is equipped with a Babbitt multi-point float switch.  This switch is used to control sump pump operation (low and high level settings) and equipment shutdown (high high level alarm setting).  A copy of the Babbitt specification sheet is provided in Appendix D.


3.34 Pressure Transmitters


Pressure transmitters are used to monitor and control pressures at the extraction wells and groundwater process piping.  The pressure control settings for the TGRS system are provided in Tables 7A and 7B and summarized as follows:  



· Every extraction wellhead is equipped with a Dwyer Series 626 pressure transmitter, which will be used to shut down the extraction pump at a high pressure setting of 100 psig.  



· The groundwater process piping at the treatment pad is additionally equipped with Dwyer Series 626 pressure transmitters that will provide warning alarms at high pressures between 50 and 80 psig and shut down transfer pumps at high pressures (high high pressure alarm setting) between 70 and 100 psig.  



· The air stripper off-gas vapor piping at the treatment pad is additionally equipped with Dwyer Series 626 pressure transmitters that will shut down the air strippers at a high pressure of 100 inches of water (approximately 4 psig).  The inlet to each VGAC vessel is equipped with a pressure transmitter.         



A copy of the Dwyer specification sheet is provided in Appendix D.  No maintenance is required for these transmitters, but it is recommended that spare pressure transmitters be kept on Site for use as needed.



3.35 Temperature Transmitters


Temperature transmitters are used to monitor and control temperatures at the VGAC vessels and discharge stack.  The temperature control settings for the TGRS system are provided in Table 7B and summarized as follows:  



· Each VGAC vessel is equipped with a ReoTemp bimetal thermometer and resistance temperature detector (RTD) transmitter.  The thermometer has a 36 inch long stem for monitoring the temperatures in the middle of the VGAC vessels instead of the sidewall.  These controls will shut down the duct heater and air strippers at temperatures exceeding 120°F (high temperature alarm setting).  A copy of the ReoTemp specification sheet is provided in Appendix D.



· The discharge stack is also equipped with a ReoTemp bimetal thermometer and RTD transmitter, and the stem is 6 inches long for monitoring air temperatures in the middle of the 12-inch diameter discharge stack.  The purpose of this temperature transmitter is to record air discharge temperatures for emissions monitoring, and there is no high temperature alarm setting associated with this transmitter.


3.36 O&M Data Recording and Management



TGRS system operations will include both manual and electronic data.  The electronic data will be managed by the PLC and SCADA system, which includes data logging functions.  All key operating data will be logged to establish a historical record of TGRS operations.  This electronic log can also be downloaded for use in data reporting either in database or spreadsheet format.  It may be necessary over the course of the remedy to periodically transfer historically logged operating data to long-term storage devices in order to free up electronic data storage capacity.    



In addition to the electronic data, manual operating data will be recorded on a daily or weekly basis.  TGRS O&M activities and observations will be recorded in a field log book on a daily basis.  The field notes will include the date and name of the operator.  The log books will be kept at the TGRS control room until full and then relocated to a more permanent file storage facility (location to be determined).  Manual TGRS activities and data will also be recorded on O&M forms, which are provided in Appendix A.  The completed forms will be dated, signed, and kept in a binder located in the TGRS control room.  Once full, the forms binder will be relocated to a more permanent file storage facility along with the field log book.  Manual forms and field log books may also be scanned to create an electronic record of the manual data as needed. 



3.37 Extraction Wells



The TGRS extraction wells will be operated to effectively capture the dissolved chlorobenzene plume outside of the TI Waiver Zone and hydraulically control the chlorobenzene plume within the TI Waiver Zone.  The extraction wells will be operated as close to their initial target rates as possible, and the resulting hydraulic influence monitored to verify plume capture.  Extraction rates and drawdowns may be modified in the future as the remedy performance is optimized either based on field water level readings or as a result of computer modeling.  



The drawdown in the extraction wells will be monitored closely to ensure effective capture and to prevent the well from dewatering.  The water level should never be drawn down to the pump inlet to avoid damaging the submersible pump.  The extraction wells may lose some capacity over time due to silt fouling or other forms of fouling.  If the extraction well loses capacity over time and results in excessive drawdown, the extraction well should be temporarily deactivated pending redevelopment as described in Section 3.39.  Each extraction well is equipped with a pressure transducer that will trigger an alarm that automatically shuts down the extraction pump when the water level draws down to within 5 feet of the pump inlet.    



3.38 Injection Wells



The TGRS injection wells will be operated to reinject approximately 700 gpm of treated groundwater into the Gage Aquifer.  The injection wells along the western flank of the chlorobenzene plume, located at the MMB property, have a higher capacity than the injection wells along the eastern flank.  Therefore, approximately 350 to 375 gpm will be injected into the wells at the MMB property, with the remaining 325 to 350 gpm being injected into the wells at Waste Management property along the eastern flank.  Initially, there is some excess injection capacity along both flanks.  The three wells at the MMB property and the four wells at or adjacent to the Waste Management property have an initial combined injection capacity of approximately 450 gpm along each flank.  Therefore, one to two injection wells may not be operated initially and used as spare wells for when redevelopment is required to restore injection capacity.  The water level rise at the injection wells and surrounding monitoring wells will be monitored to evaluate mounding at the plume flanks.   



The Gage Aquifer is naturally anaerobic, and mineral precipitation may occur at the injection well or in the formation when oxygenated groundwater from the TGRS treatment system is reinjected (HiPOx and air stripper both oxygenate the groundwater).  A sequestering agent will be used to control mineral fouling at the air strippers, and the pH of the treated groundwater will be adjusted towards neutral prior to treatment with LGAC.  However, use of a sequestering agent and pH control may not be sufficient to fully control mineral precipitation at the injection wells.  The dissolved oxygen in the treated groundwater and the water level or wellhead pressure at the injection wells will need to be carefully monitored over time for evidence of mineral fouling.  To minimize mineral fouling effects at the injection wells, entrained air (if any) should be bled out at the wellhead and additional pH adjustment towards neutral or slightly acidic may be considered.  The Gage Aquifer is naturally caustic with pH ranges between approximately 7.5 and 8.5.    



The injection wells can be operated under low pressure (up to 10 psig) if necessary to sustain the injection flow rates, particularly at injection wells located along the eastern flank where groundwater occurs at shallower depths.  However, the injection wells should never be operated at pressures exceeding approximately 10 psig as it may damage the well seal.  When operating the injection wells under pressure, the wellheads must be monitored for evidence of leaks on a routine basis.  The injection wells are equipped with pressure transducers that will trigger an alarm at wellhead pressures exceeding 10 psig that automatically shuts off injection feed pumps 3670A/B.  Injection wells that are unable to sustain their injection flow rate at wellhead pressures approaching 10 psig should be temporarily deactivated pending redevelopment as described in Section 3.39. 


3.39 Well Redevelopment



Over time, the extraction and injection wells are expected to lose some capacity due to sedimentation, mineral precipitation, or biofouling.  The water level at the extraction wells and pressure at the injection wells will be routinely monitored for evidence of well fouling.  Wells will be periodically rehabilitated using the mechanical well redevelopment procedures provided below to abate fouling and restore well capacity.  Injection wells are expected to require more frequent redevelopment than extraction wells.  



The following presents the procedure for mechanically redeveloping extraction and injection wells:



1. If redeveloping an extraction well, verify the submersible extraction pump is off before proceeding.



2. Disconnect power to the wellhead I&Cs (and the submersible pump if at an extraction well) at either the TGRS control room or nearby satellite location.


3. Completely close the gate-type isolation valve in the conveyance pipe in the well-vault.  



4. Disconnect the submersible pressure transducer signal wires located in an electrical junction box in the well-vault.  If redeveloping an extraction well, disconnect the pump power cable in the well-vault as well. 



5. Disconnect flanged connections at the wellhead piping and remove the submersible pressure transducer from the well.  Also, using a redevelopment rig, remove the pump and discharge pipe from the well if at an extraction well, or the drop pipe if at an injection well.



6. Mechanically clean the well screen in short intervals using standard swab and bail techniques over the entire screen interval.  A list of well screen intervals is provided in the Extraction and Injection Well Schedule (Table 2). 



7. Using the redevelopment rig, insert a submersible redevelopment pump and discharge line into the well casing for groundwater extraction.  The pump can be set at different depths within the screen interval during redevelopment as needed.


8. If at an injection well, connect the redevelopment pump discharge line to the 4-inch male cam-lock fitting in the well-vault to transfer extracted groundwater to the treatment pad utility tank via the belowground redevelopment return system.  It is recommended that the redevelopment water be filtered to remove sediment at the injection wellhead prior to conveyance through the underground piping.  Verify all isolation valves between the cam-lock fitting and utility tank are open before proceeding.  Extraction wells do not include a redevelopment return system.  Extraction well redevelopment discharge must be plumbed to nearby temporary tankage.


9. Initiate, and then maximize, groundwater extraction using the redevelopment pump.  At regular intervals, monitor and record well level and extracted groundwater parameters as indicated on the Well Redevelopment Form (Appendix A).  Continue extraction until groundwater parameters stabilize to within +/- 10% over 3 consecutive readings and turbidity is reduced to less the 20 NTUs.  



10. After discontinuing extraction, disconnect the redevelopment discharge line from the redevelopment return system (if at an injection well) and remove the redevelopment pump and discharge line from the well using the redevelopment rig.  Repeat Steps 6 through 9 as needed to restore well capacity, or perform Steps 5 through 1 in reverse to re-establish normal well operation.


If mechanical redevelopment methods are unable to sufficiently restore the injection well capacity, a mildly acidic solution could be injected into the well to dissolve mineral precipitation.  Mineral fouling, primarily carbonates, was previously observed during injection testing.  The addition of hydrochloric acid at low concentrations was found to be highly effective at dissolving the carbonate fouling and rapidly restoring injection well capacities, even at pH ranges between approximately 6.0 and 6.8.  Hydrochloric acid in high concentrations has the potential to corrode stainless steel well screens and should be avoided.  Acidic solutions with lower pH ranges should also not be left in the well for extended periods of time due to the risks of corrosion.    



4 Startup and Testing



TGRS startup and testing is the period between construction functional testing and long-term operations.  The TGRS system will be functional at the conclusion of construction but will not yet be operating continuously (24 hours per day and 7 days per week).  Following completion of construction, the TGRS system will be operated continuously and monitored closely.  Drawdowns and extraction well performance will be monitored.  Head rises and injection well performance will be monitored closely.  In particular, some fouling of the injection wells may occur as the treated groundwater is injected.  Advanced oxidation and air stripping are components of the TGRS treatment train, both of which increase the dissolved oxygen content in the groundwater.  The Gage Aquifer is naturally anaerobic, and reinjection of oxygenated groundwater may result in mineral fouling of the wells and surrounding formation.  


The treatment system will be monitored closely, and problems will be troubleshot as they arise.  Once the TGRS system is running continuously without significant interruptions, the startup and testing phase is over and the system is in long-term O&M.  The duration of the startup and testing phase is dependent on the number of system performance issues and the length of time required to achieve continuous system operations.  Typically, startup and testing operations can last from 6 weeks to 6 months.  Startup and testing activities and frequency of testing are specified in the sections below.


4.1 Extraction Wells and Pipeline



Startup and testing activities for the extraction wells and conveyance pipeline are summarized as follows:



· Verify that all isolation valves are fully open and that all air release/blowoff assembly valves are fully closed.



· Bring extraction wells on-line at target extraction rates.  Active Water Table wells UBA-EW-1 and UBA-EW-3 last to ensure that commingled influent concentrations are consistent with the system design.  Do not operate MBFB-EW-1 unless the system has capacity for the arsenic and TBA previously detected at that well.  Operations may be intermittent and not at full capacity during startup and testing.      


· Bleed air from the conveyance pipelines as needed.



· Monitor pressures and flows; verify no excessive wellhead pressures and check for leaks.  


· Monitor drawdown at extraction wells to verify stable water level and well capacity.



· Monitor drawdown in surrounding monitoring wells as needed to establish lateral hydraulic influence and radius of capture.



· Sample the extraction wells following initial startup.  Sample the extraction wells again at the end of startup and testing.  Interim samples during startup and testing may be collected (e.g., monthly) as needed to establish individual well performances, concentration trends, and chemical mass loading to the TGRS.  The extraction well samples should be collected and analyzed in accordance with the site-specific FSP and QAPP, to be submitted under separate cover.  At a minimum, the extraction well samples should be analyzed for VOCs by EPA 8260B, pCBSA by EPA 314 modified, and arsenic by EPA 6020.     


4.2 Injection Wells and Pipeline



Startup and testing activities for the injection wells and conveyance pipeline are summarized as follows:



· Verify that all isolation valves are fully open and that all air release/blowoff assembly valves are fully closed.



· Bring injection wells on-line at target injection rates.  One or more of the injection wells should be left off as spare injection capacity.    



· Bleed air from the conveyance lines as needed.



· Monitor pressures and flows, and check for leaks.  



· Monitor head rise and pressures at injection wells to verify relatively stable water level.



· Monitor dissolved oxygen of injected groundwater and watch for well fouling.  Injection of oxygenated groundwater may result in increasing mineral fouling of the formation as the mixing ratio increases.


· Monitor head rise in surrounding monitoring wells as needed to establish lateral hydraulic influence.     



4.3 Treatment Plant



Startup and testing activities for the TGRS treatment plant are summarized as follows:



· Verify operation of tank level controls during multiple cycles (transfer pump on/off).


· Verify operation of transfer pumps at target treatment rate (700 gpm).


· Verify operating pressures and no significant buildup over time including transfer pump discharge, differential pressure across filter bags, and differential pressure across LGAC vessels.  Advanced oxidation and air stripping of the carbonate-rich groundwater may result in mineral fouling of filter bags and other equipment despite the use of a sequestering agent.  The TGRS system should be monitored for pressure buildups resulting from mineral fouling and check for leaks.


· Verify operation of HiPOx system including VSA oxygen generator, ozone generator, ozone meter concentrations, chiller operation, hydrogen peroxide level and chemical metering, reactor pressures and flows, ozone destruct operation and temperature, and residual oxygen concentration in the tank vent gas (air stripper feed tank and/or recycle to influent).  The concentration of ozone and oxygen in the vent gas from the Influent Tanks 3710A/B and Air Stripper Feed Tank 3730 should be monitored.  Operation of these tanks at low pressures using the PRVs and VRVs should be verified.   



· Verify operation of air strippers, balance of air/water ratio, bubbling action/foaming depth, air flow rate, pressure in sump, metering of sequestering agent, metering of defoaming agent, metering of acid, and pH of groundwater leaving air strippers



· Verify operation of duct heater, humidity of air stripper off-gas, pressure loss across VGAC vessels, temperature of VGAC, adsorption efficiency, and discharge stack concentrations.  


· Collect untreated and treated air stripper off-gas samples to verify VGAC adsorption efficiency and compliance with air emission limits.  Vapor samples should be collected weekly at the beginning of startup.  The frequency of vapor sampling can be decreased to monthly, with EPA’s approval, once sufficient data has been collected to reliably demonstrate VGAC system performance.  The vapor samples should be collected and analyzed in accordance with the site-specific FSP and QAPP, to be submitted under separate cover.  At a minimum, the vapor samples should be analyzed for VOCs by EPA TO-15.  The results of treated vapor samples should be compared against SCAQMD emission limits.   


· Collect untreated and treated groundwater samples to verify TGRS system performance and compliance with ISGS reinjection limits.  Groundwater samples should be collected weekly at the beginning of startup to verify contaminant loading to the TGRS system and compliance with ISGS discharge limits.  Untreated and treated groundwater samples can be collected from sample ports HV-3411 and HV-3671 respectively.  It will be important to verify that the VOC and pCBSA mass loading to the TGRS system is generally consistent with expections (or lower) while influent arsenic and TBA concentrations are below their respective MCL (10 ug/L for arsenic) or action level (12 ug/L for TBA).  The frequency of groundwater sampling can be decreased to monthly, with EPA’s approval, once sufficient data has been collected to reliably demonstrate TGRS system performance.  The groundwater samples should be collected and analyzed in accordance with the site-specific FSP and QAPP, to be submitted under separate cover.  At a minimum, the groundwater samples should be analyzed for VOCs by EPA 8260B, pCBSA by EPA 314 Modified, arsenic by EPA 6020, and pesticides by EPA 8081A.    



· Intermediate or partially treated groundwater samples after (a) HiPOx, and/or (b) air strippers may be collected as needed to verify individual component efficiency.  Evaluation of oxidation or air stripping efficiency will be required at startup, and therefore, it will be necessary to collect intermediate groundwater samples to support that evaluation.  Intermediate samples after HiPOx but before air stripping can be collected from sample port HV-3421.  Intermediate samples after air stripping but before LGAC can be collected from sample port HV-3661.  Intermediate groundwater samples should be collected and analyzed in accordance with the project-specific FSP and QAPP to be submitted under separate cover.  Once the efficiencies of the HiPOx and air stripping system are demonstrated during startup and testing, intermediate groundwater samples will no longer be required on a routine basis.      


5 O&M Reporting


TGRS O&M data will be reported to EPA and the State as required in the Partial CD SOW by the 20th day of each calendar month.  The progress reports will include the following:



· Summary of actions taken to achieve compliance with Partial CD



· Summary of all sampling and testing results



· List of all plans, reports, or other deliverables submitted in compliance with Partial CD



· Description of actions scheduled for following month



· Project schedule information (% complete, delays, efforts to mitigate delays)



· Modifications to workplans or schedules, if any


· Summary of activities undertaken in support of EPA’s Community Relations Plan


The progress reports will additionally include key operating data such as extraction flow rates, drawdowns, injection flow rates, injection pressures, air stripper off-gas flow rates, and other key operating data.  The volume of groundwater extracted and treated will be reported for each progress report.  The frequency of O&M progress reporting will also decrease over time, if approved by EPA, as indicated in the Partial CD SOW and summarized as follows: 



· Monthly progress reports for first year (one year after certification of construction completion).



· Quarterly progress reports after year one, if approved by EPA.



· Semi-annual progress reports three years after construction completion, if approved by EPA.
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From: CHENG, CHRISTINA on behalf of Barton, Dana
To: Manzanilla, Enrique; CHENG, CHRISTINA; Lyons, John; Minor, Dustin; Moore, Letitia; Jolish, Taly; Stralka, Daniel;


 Wetmore, Cynthia; Mayer, Kevin; MARTINEZ, YARISSA
Subject: FW: pCBSA continuation meeting
Start: Wednesday, December 03, 2014 10:00:00 AM
End: Wednesday, December 03, 2014 11:00:00 AM
Location: R9-Room-911-20-SFD_Only-JaneOcon/Region-9-RESTRICTED


-----Original Appointment-----
From: Barton, Dana 
Sent: Tuesday, December 02, 2014 1:48 PM
To: Barton, Dana; CHENG, CHRISTINA; Lyons, John; Minor, Dustin; Moore, Letitia; Jolish, Taly; Stralka, Daniel; Wetmore, Cynthia; Mayer, Kevin;
 MARTINEZ, YARISSA
Subject: FW: pCBSA continuation meeting
When: Wednesday, December 03, 2014 10:00 AM-11:00 AM (UTC-08:00) Pacific Time (US & Canada).
Where: R9-Room-911-20-SFD_Only-JaneOcon/Region-9-RESTRICTED


Hi Christina,


Will you please add this appointment to Enrique’s calendar?  Or make another appointment for tomorrow.  This is the only time I could find where
 most people were available.  This meeting is at Enrique’s request.


Thank you!
Dana


-----Original Appointment-----
From: Barton, Dana 
Sent: Tuesday, December 02, 2014 12:58 PM
To: Barton, Dana; Lyons, John; Minor, Dustin; Moore, Letitia; Jolish, Taly; Stralka, Daniel; Wetmore, Cynthia; Mayer, Kevin; MARTINEZ,
 YARISSA
Subject: pCBSA continuation meeting
When: Wednesday, December 03, 2014 10:00 AM-11:00 AM (UTC-08:00) Pacific Time (US & Canada).
Where: R9-Room-911-20-SFD_Only-JaneOcon/Region-9-RESTRICTED
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From: Wetmore, Cynthia
To: +14152978576
Date: Wednesday, February 04, 2015 6:30:01 AM


<?xml version="1.0"?>
<CalendarNotificationContent xmlns:xsd="http://www.w3.org/2001/XMLSchema"
 xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" Version="1.0">
  <CalNotifType>Summary</CalNotifType>
  <CalNotifTypeDesc>Agenda</CalNotifTypeDesc>
  <CalEvent>
    <DayOfWeekOfStartTime>Wednesday</DayOfWeekOfStartTime>
    <DateOfStartTime>2/4</DateOfStartTime>
    <TimeOfStartTime>9:30</TimeOfStartTime>
    <DayOfWeekOfEndTime>Wednesday</DayOfWeekOfEndTime>
    <DateOfEndTime>2/4</DateOfEndTime>
    <TimeOfEndTime>11:00</TimeOfEndTime>
    <Subject>Engineering Forum Meeting &amp; Tech Talk: Effect of Sample Method on Groundwater Monitoring
 Results </Subject>
    <Location>Conference Number:  1-866-299-3188, Participant Code: 703-603-7198#</Location>
  </CalEvent>
  <CalEvent>
    <DayOfWeekOfStartTime>Wednesday</DayOfWeekOfStartTime>
    <DateOfStartTime>2/4</DateOfStartTime>
    <TimeOfStartTime>11:30</TimeOfStartTime>
    <DayOfWeekOfEndTime>Wednesday</DayOfWeekOfEndTime>
    <DateOfEndTime>2/4</DateOfEndTime>
    <TimeOfEndTime>13:00</TimeOfEndTime>
    <Subject>lunch</Subject>
    <Location />
  </CalEvent>
  <CalEvent>
    <DayOfWeekOfStartTime>Wednesday</DayOfWeekOfStartTime>
    <DateOfStartTime>2/4</DateOfStartTime>
    <TimeOfStartTime>13:00</TimeOfStartTime>
    <DayOfWeekOfEndTime>Wednesday</DayOfWeekOfEndTime>
    <DateOfEndTime>2/4</DateOfEndTime>
    <TimeOfEndTime>14:00</TimeOfEndTime>
    <Subject>Del Amo FYR Monthly Check-in (UNCLASSIFIED)</Subject>
    <Location>Conference Call</Location>
  </CalEvent>
  <CalEvent>
    <DayOfWeekOfStartTime>Wednesday</DayOfWeekOfStartTime>
    <DateOfStartTime>2/4</DateOfStartTime>
    <TimeOfStartTime>14:00</TimeOfStartTime>
    <DayOfWeekOfEndTime>Wednesday</DayOfWeekOfEndTime>
    <DateOfEndTime>2/4</DateOfEndTime>
    <TimeOfEndTime>15:00</TimeOfEndTime>
    <Subject>On going-time set aside to discuss modification to the Final Functional Test</Subject>
    <Location />
  </CalEvent>
  <CalEvent>
    <DayOfWeekOfStartTime>Wednesday</DayOfWeekOfStartTime>
    <DateOfStartTime>2/4</DateOfStartTime>
    <TimeOfStartTime>14:00</TimeOfStartTime>
    <DayOfWeekOfEndTime>Wednesday</DayOfWeekOfEndTime>
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    <DateOfEndTime>2/4</DateOfEndTime>
    <TimeOfEndTime>15:00</TimeOfEndTime>
    <Subject>Montrose FYR Kick-off and monthly check-ins (UNCLASSIFIED)</Subject>
    <Location>Conference call</Location>
  </CalEvent>
  <CalEvent>
    <DayOfWeekOfStartTime>Wednesday</DayOfWeekOfStartTime>
    <DateOfStartTime>2/4</DateOfStartTime>
    <TimeOfStartTime>15:00</TimeOfStartTime>
    <DayOfWeekOfEndTime>Wednesday</DayOfWeekOfEndTime>
    <DateOfEndTime>2/4</DateOfEndTime>
    <TimeOfEndTime>16:00</TimeOfEndTime>
    <Subject>Del-Amo / Montrose pCBSA Webinar Planning</Subject>
    <Location>R9-Room-10313-11-LakeHavasu</Location>
  </CalEvent>
</CalendarNotificationContent>





